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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply By To obtain
Length
inch (in.) 2.540 centimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 0.004047 square kilometer
square foot (ft?) 0.09290 square meter
square mile (mi?) 2.590 square kilometer
Flow
cubic foot per second (ft>/s) 0.02832 cubic meter per second
gallon per minute (gal/min) 0.06308 liter per second
million gallons per day (Mgal/d) 0.04381 cubic meter per second
million gallons per month (Mgal/mo) 0.04381 cubic meter per month

Hydraulic conductivity and transmissivity

foot per day (ft/d) 0.3048 meter per day
foot squared per day (ft?/d) 0.09290 meter squared per day

Specific capacity

gallon per minute per 0.2070 liter per second per meter
foot [(gal/min)/ft]

Water quality

tritium unit (pCi/L) 3.2 picocurie per liter

Sea level: In this report "sea level” refers to the National Geodetic Vertical Datum of 1929--a geo-
detic datum derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called Sea Level Datum of 1929.

Abbreviations:

pg/L = micrograms per liter

mg/L = milligrams per liter

uS/cm = microsiemens per centimeter at 25 degrees Celsius
pCi/L = picocuries per liter

TU = tritium unit

Mgal = millions of gallons






HYDROGEOLOGY OF, AND GROUND-WATER FLOW IN, A
VALLEY-FILL AND CARBONATE-ROCK AQUIFER SYSTEM
NEAR LONG VALLEY IN THE NEW JERSEY HIGHLANDS

by R.S. Nicholson, S.D. McAuley, J.L. Barringer, and A.D. Gordon

ABSTRACT

The valley-fill and carbonate-rock aquifer system near Long Valley is an important source of
ground water in southwestern Morris and northeastern Hunterdon Counties, where demand for water is
increasing. Through this study, the hydrogeology of the area was assessed, and numerical-modeling tech-
niques were used to evaluate the ground-water-flow system and the factors that limit water-supply
availability.

The effects of recent and anticipated withdrawals on stream base flows, water levels, and the over-
all water budget were estimated. Simulation results indicate that recent withdrawals have resulted in
water-level declines of up to 35 feet near pumping centers. Under conditions of projected increases in
ground-water withdrawals of 121 percent, average water levels in the carbonate-rock aquifer would decline
up to 28 feet, but water levels in two public supply wells in the affected area during pumping would not
approach the depths of present pump intakes. The magnitude of predicted average base-flow depletion,
when compared with historic low flows, indicates that projected increases in pumpage may substantially
deplete seasonal low flow of Drakes Brook and the South Branch Raritan River. Average base flow of
Drakes Brook at Bartley would decrease from 20.5 cubic feet per second by as much as 5.3 cubic feet per
second, or 26 percent. Historically, low flows at this location have been less than 5.3 cubic feet per second.

Water-budget changes that would result from increased withdrawals from the carbonate-rock
aquifer include (1) decreased discharge to rivers from the aquifer system, (2) increased downward flow
from and decreased upward flow to the lower valley-fill aquifer, (3) increased lateral flow of ground water
into the South Branch Raritan River Basin from the Lamington River Basin, and (4) a slight increase in trib-
utary-stream leakage to the aquifer system. These water-budget changes are indicative of the sources of
water to additional supply wells.

Water-quality data indicate that human activities are affecting ground water, particularly in the
northern and central parts of the study area. With the exception of an elevated iron concentration in water
from one well, concentrations of inorganic constituents in water from 75 wells sampled did not exceed New
Jersey primary or secondary drinking-water regulations. Volatile organic compounds were detected in
water from several wells; in two samples, concentrations of specific compounds exceeded drinking-water
regulations. A data-collection program designed for early detection of potential adverse effects of water-
supply development would include (1) continuous gaging of streamflow in the South Branch Raritan River
near Naughright, (2) frequent measurement of water levels in nests of wells open to each aquifer, and (3)
water-quality sampling in nests of wells open to each aquifer.

INTRODUCTION

A valley-fill and carbonate-rock aquifer system in the New Jersey Highlands, extending from
Califon in the south to Picatinny Arsenal in the north, is an important source of ground water in a region
that is experiencing increasing demand for water. The aquifer system and adjacent upland areas cover an



area of about 98 mi? (fig. 1). Aquifers within the valley-fill sediments supply water to Picatinny Arsenal
and the communities of Succasunna and Kenvil. The carbonate-rock aquifer supplies water to communities
from Califon to Kenvil, inclusive.

Prior to the study reported here, the hydrogeology of some parts of the area had been investigated,
but the regional flow system, particularly the interactions between the aquifers and the interactions
between the aquifers and surface waters, had not been evaluated. On the basis of historical well yields and
water-level drawdowns, the potential for additional ground-water development is substantial. Wells tap-
ping the confined valley-fill aquifer and wells tapping the carbonate-rock aquifer have produced yields of
up to 1,700 and 2,000 gal/min, respectively. Total withdrawals from the aquifers averaged about 5 Mgal/d
in 1989 and were increasing in response to residential and commercial growth. In order to meet increasing
water-supply needs, planning agencies have recommended that new well fields be developed to yield large
volumes of potable water (Killam Associates, Inc., 1982, p. 6-15). This growth has resulted in concern about
the adequacy of the aquifers in the area to meet the increasing demand for water and about hydrogeologic
issues such as streamflow reduction, well-field interference, and contaminant migration. Although stream
depletion and well-field interference are not known to be problems at present, several public supply and
domestic wells tapping valley-fill sediments have become unusable recently as a result of organic contam-
ination. Effective water-resources planning and management, which minimize the potential for these
problems, require the definition of the regional hydrogeologic framework and flow system and an under-
standing of the operation of the flow system and its response to withdrawal stress. During 1987-90, the U.S.
Geological Survey (USGS) in cooperation with the New Jersey Department of Environmental Protection,
conducted a hydrogeologic study to obtain information and conduct analyses that would address these
concerns to facilitate effective water-resources planning and management.

Purpose and Scope

This report describes the hydrogeology of the valley-fill and carbonate-rock aquifer system near
Long Valley in the New Jersey Highlands and presents the results of a numerical ground-water-flow mod-
eling analysis. Specific effects of pumpage that potentially could limit the availability of ground water for
water supply, such as stream base-flow depletion, well- field interference, and vulnerability to contamina-
tion (McAuley and others, 1992, p. 12), are addressed.

The hydrologic assessment includes the interpretation of data on the hydrogeologic framework,
aquifer and confining-unit characteristics, water levels, ground-water withdrawals, stream discharge, and
water quality. Most of the hydrogeologic-framework information is based on work done by the New Jersey
Geological Survey (NJGS) (L. J. Nicholson, New Jersey Geological Survey, written commun., 1990; Robert
Canace, New Jersey Geological Survey, written commun., 1990). Interpretations of the water quality and
geochemistry of the aquifer system include a discussion on the effects of land use on water quality.

A conceptual model of the ground-water system is presented, and the mathematical representation
of the aquifer system used to simulate ground- water flow is described. Throughout the report, results of
ground-water- flow simulations are presented together with qualitative interpretations of hydrogeologic
data. Numerical modeling techniques were used for the following analyses: (1) a steady-state analysis of
recent (1988-89) conditions to estimate water-transmitting properties of aquifers and confining units, to test
and refine concepts of flow and boundary conditions, and to determine the water budget; (2) a transient
analysis of flow conditions during aquifer tests, in which water-transmitting properties and boundary con-
ditions were tested further and refined; (3) an evaluation of conditions that prevailed prior to large ground-
water withdrawals from the aquifer system; and (4) an evaluation of the simulated hydrologic effects of
additional ground-water withdrawal from the carbonate-rock aquifer. Simulated hydrologic effects
include base-flow depletion, water- level declines, and increased flow between aquifers.
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Figure 1. Location of the study area in the New Jersey Highlands.



Use of Simulation in Hyd logic Anglysi

The numerical model developed for the purpose of analyzing the flow system is a simplified math-
ematical representation of the physical system. The model consists of a series of equations governing the
flow of ground water in a discretized (gridded) representation of the system. The equations are solved
simultaneously for head and flow at discrete points within the system.

During the modeling process, concepts of flow are tested, water- transmitting properties are esti-
mated, and various flow conditions are evaluated. Throughout this process, the model representations of
hydrogeologic geometries, water-transmitting properties, flow-system boundaries, and imposed stresses
reflect and integrate the concepts of the ground-water-flow system.

Model output is the simulated distribution of hydraulic head and flow. This output is compared
with observed data in order to evaluate the accuracy of the conceptual model and values of hydrogeologic
properties. During calibration, the model is refined until simulated results are reasonably consistent with
observed data, at which point the model is considered to represent the ground-water-flow system accu-
rately. The degree to which the model accurately simulates historical conditions indicates the degree to
which the model is expected to simulate accurately the effects of projected increases in ground-water with-
drawals on the ground-water-flow system. Model output from simulations of specific hydrologic
conditions provides insight into the operation of the ground-water system and its response to increased
withdrawals for water-supply.

Description of the Study 2

The study area encompasses about 98 square miles in Morris and Hunterdon Counties in the cen-
tral part of the New Jersey Highlands. It includes parts of the drainage areas of three major rivers: the
Lamington River, the South Branch Raritan River, and the Rockaway River (fig. 1). In the Lamington River
drainage area, the study area extends from the headwaters north of Kenvil to above Milltown. In the South
Branch Raritan River drainage basin, the study area extends from the headwaters near Budd Lake to
Hoffmans, 2 miles southwest of Califon. The entire extent of the Drakes Brook drainage basin, a principal
tributary to South Branch Raritan River, is included in the study area. In the Rockaway River drainage
basin, the study area extends from 2 miles northwest of Wharton to just above Wharton. Most of the drain-
age basin of Green Pond Brook, from Picatinny Lake in the northern part of Picatinny Arsenal to above
Wharton, are included. The valleys within these drainage areas, where valley-fill deposits and carbonate
rocks of the Leithsville Formation and Allentown Dolomite are present (Lyttle and Epstein, 1987; Volkert
and others, 1990a and 1990b), comprise the principal area of study; however, the upland areas are included
in order to study the hydrologic interaction between uplands and valleys. The valleys are rolling and flat,
and are bounded by steep- sided valley walls that have relatively narrow ridgetops. The hillslopes and
ridgetops constitute the uplands and are underlain by crystalline rocks and conglomerate. The valleys and
ridges trend northeast-southwest; relief between valleys and ridgetops generally is about 500 feet.

Previous Numerical-Modeling Invesfigati { the Study A

Several numerical modeling investigations have been conducted on the ground-water resources of
parts of the study area. Voronin (1991) described the ground-water-flow system at Picatinny Arsenal as
part of the ongoing investigation of ground-water contamination in that area. Voronin discusses ground-
water flow in that system and the results of steady-state and transient-state simulations of ground-water
flow under various recharge schemes. Picatinny Arsenal occupies the northernmost part of the present
study area. Schaefer and others (1993) describe the ground-water and surface-water flow systems of the
upper Rockaway River Basin, including an assessment of ground-water and surface-water quality, and the
chemical quality of streambed material; A.D. Gordon (1995) describes a steady-state ground-water-flow
model of the valley-fill aquifer system of the upper Rockaway River Basin. Gordon defines the ground-



water-flow system and the effects of current and anticipated increases in ground-water withdrawals on the
ground-water-flow system and on ground-water discharge to the Rockaway River. Hill (1985) investigated
the hydraulic conductivity of the upper valley-fill aquifer by using trial-and-error and automated tech-
niques to calibrate a numerical ground-water-flow model. The model was used to simulate the steady-state
response of the upper valley-fill aquifer to withdrawals north of Kenvil. The focus of the investigation was
a comparison of the two calibration techniques.

Scope of Data Collection
A variety of hydrogeologic data were collected over the course of this investigation and were used
to determine hydraulic properties of aquifers and confining units, to document water levels and water use,
and to evaluate water quality and geochemistry. Data from test-well drilling also were used in concurrent

efforts by the NJGS to define the hydrogeologic framework over most of the study area. The following is a
summary of the scope of data collection.

An onsite inventory of a representative sample of existing wells in the study area was conducted,
resulting in the addition of information on 253 wells to the Ground Water Site Inventory (GWSI) data base
of the USGS. This information includes drillers' logs and well-construction, water-level, and well-perfor-
mance data. Fifteen test wells were drilled by the USGS and the NJGS at various locations in the study area
to improve hydrogeologic control. The locations of all wells used in the analyses presented here are shown
on plate 1a. Geophysical logs of test-well boreholes and several other wells were obtained, and lithologic
samples of carbonate rock and overlying confining-unit material were obtained from one of the test-well
boreholes. Surface geophysical surveys and geophysical borehole logging also were conducted by the
NJGS.

Water levels were measured synoptically in many wells to define the water-table and potentiomet-
ric surfaces of the aquifers. Water levels also were measured monthly in 8 wells and continuously in 12
wells to document water-level fluctuations. Five aquifer tests were conducted by various parties during the
investigation. Streamflow under low-flow conditions was measured at 10 sites on a quarterly basis.
Reported water-use data for the period 1955-89 were collected and entered into the Site-Specific Water-Use
Data System (SWUDS) of the USGS. Water-quality samples were collected at 75 ground-water sites and at
6 surface-water sites.

Well-Numbering System

The USGS well numbers used in this report are the numbers assigned to wells and springs in the
GWSI data base of the USGS. Each well number consists of a two-digit county code followed by a four-digit
sequence number. County codes used in this report are 19 (Hunterdon) and 27 (Morris). For example, well
number 27-1089 was the 1,089th well or spring in Morris County to be entered into the GWSI data base.
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HYDROGEOLOGY

In the following sections, the hydrogeologic framework, hydraulic properties of aquifers and con-
fining units, and quality and geochemistry of water in the study area are presented. The hydrogeologic
framework is presented as it was represented in model simulations, in discretized form; aquifer and con-
fining-unit thicknesses, determined as part of and modified from previous investigations, are presented in
maps of contoured values of thickness. A summary of information on hydraulic characteristics for each
hydrogeologic unit is presented, as well as maps of values used in simulations. Ambient quality of surface
and ground water is summarized, and an evaluation of the age of ground water is presented. Geochemical
relations, including the ratio of calcium to magnesium, the ratio of two different isotopes of strontium, and
the relation between concentrations of dissolved oxygen and distance along flow paths, and the effects of
land use on water quality, also are discussed.

Hydrogeoloqic Framework

A series of northeast-trending ridges and intervening valleys characterize the topography of the
study area. The relief ranges from tens of feet in headwater areas to greater than 600 feet in areas deeply
dissected by rivers. The valleys have been partly filled with unconsolidated alluvial, colluvial, and glacial
deposits (fig. 2). In some areas, weathered bedrock residuum underlies valley-fill sediments. Together,
these overburden sediments form two valley-fill aquifers and two confining units. The rocks underlying
the valley-fill sediments are part of a generally infolded and upfaulted geosyncline extending 60 miles from
Califon, New Jersey, to Cornwall, New York (Barnett, 1976), that formed as a result of tectonic activity asso-
ciated with the formation of the Appalachian Mountains. These rocks include Paleozoic sandstones, shales,
conglomerates, and carbonates, and Precambrian crystalline rocks (table 1). The Longwood Valley Fault
(fig. 3) and several minor oblique faults or offshoots trend northeast through the study area. The perme-
ability of the carbonate rocks has been enhanced significantly by extensive weathering, fracturing, and
solution channeling.

The extents and thicknesses of the aquifers and confining units present in the study area were
determined as part of several previous investigations. The geometries of the valley-fill units and bedrock
units in the study area from the southwestern boundary of the study area to the southern end of Picatinny
Arsenal are described by L.J. Nicholson (New Jersey Geological Survey, written commun., 1990) and Robert
Canace (New Jersey Geological Survey, written commun., 1990), respectively. Three aquifers were identi-
fied--two valley-fill aquifers and one carbonate-rock aquifer--as had been speculated by Hill (1985, p. 142-
150); two intervening confining units also were identified. Voronin (1991) described 11 high- and low-per-
meability units at Picatinny Arsenal in a local-scale (contaminant plume) investigation. In the analyses
presented in this report, three aquifers and two confining units are identified. This generalization of the
framework at Picatinny Arsenal was considered appropriate given the scale and scope of the present study.
Other sources of data used in determining and evaluating the framework were drillers' logs; geophysical
logs; lithologic logs; and 1:24,000-scale, surficial- and bedrock-geology maps produced by means of the
Cooperative Geologic Mapping (COGEOMAP) program conducted by the USGS, Geologic Division, and
the NJGS. The COGEOMAP surficial-geology map used is the Dover quadrangle (Stanford, 1989), and the
COGEOMAP bedrock-geology maps used are the Stanhope quadrangle (Volkert and others, 1989), the
Chester quadrangle (Volkert and others, 1990a), and the Califon quadrangle (Volkert and others, 1990b).

The two valley-fill aquifers (an upper valley-fill aquifer and a lower valley-fill aquifer) are com-
posed of Quaternary alluvial, glacial-outwash, and terminal-moraine sediments. A third aquifer consists
of Cambrian dolomite rock. The two intervening confining units consist of Quaternary alluvium, lakebot-

























































































































































































































































































































































Both transient and steady-state ground-water-flow conditions were analyzed using numerical-
modeling techniques. Simulated steady-state water levels, gradients, and base flows generally were con-
sistent with those observed under recent steady conditions. Transient flow during two aquifer tests of the
carbonate-rock aquifer was analyzed using the numerical flow model developed for this study. Simulated
and measured transient drawdowns agreed closely at each of six observation wells.

The effects of present and anticipated future withdrawals from the carbonate-rock aquifer on
stream base flows, water levels, and the overall water budget were estimated. Simulation results indicate
that recent withdrawals have caused flow directions to change in some areas, and have resulted in water-
level declines of up to 35 ft near pumping centers. In other areas, flow directions and water levels have
remained virtually unchanged. Under conditions of projected increases in ground-water withdrawals of
121 percent, average water levels in the carbonate-rock aquifer would decline up to 28 ft, but pumping
water levels in two public supply wells in the affected area would not approach the depths of present pump
intakes. The magnitude of predicted average base-flow depletion, when compared with historic low flows,
indicates that projected increases in pumpage may substantially deplete seasonal low flow of Drakes Brook
and the South Branch Raritan River. Average base flow of Drakes Brook at Bartley would decrease from
20.5 tfstB/ s by as much as 5.3 ft*/s, or 26 percent. Historically, low flows at this location have been less than
53 ft/s.

Water-budget changes that would result from increased withdrawals from the carbonate-rock
aquifer include (1) decreased discharge to rivers from the aquifer system, (2) increased downward flow
from and decreased upward flow to the lower valley-fill aquifer, (3) increased lateral flow of ground water
into the South Branch Raritan River Basin from the Lamington River Basin, and (4) a slight increase in trib-
utary stream leakage to the aquifer system. These water-budget changes indicate the sources of water to
additional supply wells.

A data-collection program designed for early detection of potential adverse effects of water-supply
development would include (1) continuous gaging of streamflow in the South Branch Raritan River near
Naughright, (2) frequent measurement of water levels in nests of wells open to each aquifer, and (3) water-
quality sampling in nests of wells open to each aquifer.
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Appendix 1. Well-construction data for wells use drogeology of the New Jerse lands s
[locations of wells shown on plate 1a]
Prima-
New y
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer

number Owner Local well identifier (dms) (dms) water! (feet) code?

BOROUGH OF CALIFON
19-0245 GARDEN STATE WATER CO CALIFON 2 404259 0744958 P 265 400PCMB
19-0254 JONES, DAVID JONES DOM 404318 0745004 H 123 374LSVL
19-0286 PHILLIPS, STAN PHILLIPS DOM 404303 0744954 H 270 374LSVL
19-0287 PERKOWSKY, FRANK - PERKOWSKY BUILD- PERKOWSKY BUILDERS 1 404315 0745032 P 547 374LSVL

ERS, INC

TOWNSHIP OF LEBANON
19-0010 CALIFONWC SPRING VALLEY 1 404355 0745111 P 545 400PCMB
19-0236 MILLER, CATHERINE AND JEFFREY MILLER 1 404432 0745156 H 200 400PCMB
19-0237 KENNEDY, ED KENNEDY 1 404252 0745055 H 100 374LSVL
19-0252 BAUMGARTNER, JOSEPH BAUMGARTNER DOM 404216 0745149 H 150 374LSVL

REPLACE
19-0253 BATSON, DOROTHY BATSON 234 RT 513 404314 0745110 150 400PCMB
19-0256 BARKMAN, TOBY BARKMAN RT 513 404431 0744958 C 198 374LSVL

STANDBY
19-0284 SCHEFFER, HERBERT & ELISE MARTINO 1 404440 0745028 H 148 374LSVL
19-0288 SANDORFF, JOHN DANIEL SANDORFF DOM 404234 0745124 H 75 374LSVL,
19-0289 LAURIE, ELIZABETH LAURIE DOM 404241 0745116 H 100 374LSVL
19-0290 PEAL, JOANNE AND HAROLD BILL BRIINC 1 404301 (745055 H 135 374LSVL
19-0291 YOUNG, FRANK YOUNG DOM 404307 0745112 H 150 374LSVL
19-0292 MOULTON, ALBERTA LEA 1-MOULTON DOM 404314 0745102 H 148 374LSVL
19-0293 DICHECK, JAMES ROSS DOM 404355 0745026 H 400 374LSVL

.19-0294 HARRISON, HARRY HARRISON DOM 404436 0744939 H 250 374LSVL

19-0295 FRECK, DOUG FRECK DOM 404441 0745036 H 72 374LSVL
19-0299 ZUKOWSKI, RAY HOFFMANS CROSSING 404227 0745141 H 175 374LSVL

DOM

TOWNSHIP OF TEWKESBURY

19-0238 SEICKEL, STEVE SEICKEL 1 404423 0744752 H 300 400PCMB
19-0255 MERRILL, LEWIS MERRILL DOM 404354 0744945 H 71 112SFDF
19-0296 ARMSTRONG, GEORGE AND JOANNE ARMSTRONG DOM FAKE 404355 0744939 H 118 112SFDF
19-0297 BEAM, SARAH BEAM DOM 404359 0744941 H 110 374LSVL
19-0298 TESKA, HEINTZ SAMOS CONSTRUCTION 404413 0744820 H 165 374LSVL

DOM

TOWNSHIP OF CHESTER
27-1089 CHUDOBA, ELIZABETH AND WILLIAM CHUDOBA 1 404955 0743922 H 102 112SFDF
27-1090 MORRIS COUNTY MUA MORRIS CO MUA 5 405009 0743847 P 514 374LSVL
27-1125 US GEOLOGICAL SURVEY BLACK RIVER 3 OBS 404934 0743859 U 419 374LSVL
27-1126 US GEOLOGICAL SURVEY BLACK RIVER 4 OBS 404809 0744155 U 237 374LSVL
27-1164 US GEOLOGICAL SURVEY BLACK RIVER 5 OBS 404809 0744155 U 49 112SFDF
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Prima-

New y .
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer
number Owner Local well identifier (dms) (dms) water! (feet) code?
TOWNSHIP OF CHESTER--Continued
27-1190 STATE OF NJ BLACK RIVER 10 OBS 404934 0744005 U 200 400PCMB
27-1555 KEATING, JOHN AND LYNN CALEB DEVEL CORP 751 404659 0744340 H 200 374LSVL
27-1556 MANSOLINO, MICHAEL . CALEB DEVEL CORP 809 404714 0744340 H 200 377HRDS
27-1557 SIMMONDS PRECISION/CO-OPERATIVE SIMMONDS IND RW-1 404749 0744207 U 116 377HRDS

INDUSTRIES
27-1558 SIMMONDS PRECISION/CO-OPERATIVE SIMMONDS IND MW B-7A 404750 0744206 U 25 112SFDF
INDUSTRIES
27-1559 SIMMONDS PRECISION/CO-OPERATIVE SIMMONDS IND RW-4 404756 0744201 U 101 400PCMB
INDUSTRIES
27-1560 SIMMONDS PRECISION/C0-OPERATIVE SIMMONDS IND MW B-12 404756 0744202 U 20 112SFDF
INDUSTRIES
27-1561 FENNELL, KEVIN FENNELL DOM 404809 0744324 H 118 112SFDF
27-1562 MORRIS COUNTY MUA MCMUA TW 3 ALAMATONG 405008 0743845 U 310 374LSVL
27-1563 SMOLINSKY, FRED SMOLINSKY 1 405008 0743849 H 172 374LSVL
27-1564 HUBER, MARY AND MERRILL HUBER DOM 1986 405010 0743900 H 375 374LSVL
27-1705 MORRIS COUNTY MUA MCMUA B-9 404952 0743848 U 130 112SFDF
TOWNSHIP OF DOVER
27-0083 PICATINNY ARSENAL US ARMY-PICATINNY 302D 405632 0743359 U 404 374LSVL
TOWNSHIP OF MINE HILL
27-1565 MIGNECO, JOHN SARNOWSKI DOM 405239 0743655 H 140 112SFDF
27-1566 HENRIQUEZ, JAIME AND YOLANDA SUNDIAL HOMES 1 405240 0743654 H 157 112SFDF
27-1567 ALBERTO, ENGRACIO POBURSKI BURIED 405242 0743647 8] 117 112SFDF
27-1568 DEMETRO, JOSEPH DEMETRO 1 405243 0743647 H 273 374LSVL
27-1569 COOK, EMMA COOK BURIED DOM 405245 0743645 H 123 112SFDF
27-1570 COUNTRY LAKES ANIMAL CLINIC COUNTRY LAKES CLINIC 405245 0743646 H 300 374LSVL
DOM
27-1571 TEXACO INC TEXACO 12 405248 0743558 U 17.5 112SFDF
27-1572 MELILLO, JAMES MELILLO DOM 405249 0743644 H 100 112SFDF
27-1573 DAVIS, LINWOODR LINWOOD DOM 405250 0743646 H 248 374LSVL
27-1574 MCGARRY, CAROL AND KAREN ROGERS 1 405301 0743630 H 148 112SFDF
TOWNSHIP OF MOUNT OLIVE
27-1084 MORRIS COUNTY MUA MCMUA TEST WELL 2 OBS 404954 0744122 U 211 374LSVL
27-1091 WIEN LABORATORIES INC WIEN LABORATORIES 1 405004 0744148 C 98 112SFDF
27-1092 MOUNT OLIVE TOWNSHIP MT OLIVE TWP FLANDERS2 404958 0744237 P 198 374LSVL
27-1093 MOUNT OLIVE TOWNSHIP MT OLIVE TWP FLANDERS3 404902 0744232 P 260 374LSVL
27-1101 GRABER, MARIE AND CHARLES GRABER 1 404910 0744321 H 100 112SFDF
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Appendix 1. Well

Prima-
New ry
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer
number Owner Local well identifier (dms) (dms) water! (feet) code?
TOWNSHIP OF MOUNT OLIVE--Continued
27-1102 BAIETTO, ALFRED AND BARBARA BAIETTO 1 405010 0744144 H 140 374LSVL
27-1168 GRABOVETZ, JOHN MARVELAND FARMS 404949 0744145 H 110 374LSVL
27-1169 WEB DYNAMICS CO WEB DYNAMICS IND 405010 0744124 N 140 112SFDF
27-1171 FLYNN, DAVID AND MARIA FLYNN DOM 405058 0744207 H 198 400PCMB
27-1313 MOUNT OLIVE TOWNSHIP MT OLIVE TWP FLANDERS1 404955 0744226 P 110 374LSVL
27-1575 MOUNT OLIVE TOWNSHIP MT OLIVE FLANDERS 3 MW 404901 0744231 U 120 374LSVL
27-1576 LOIJEK, JOSEPH LOJEK DOM 404911 0744317 H 132 112SFDF
27-1577 PROVIDENCE DEVELOPMENT CORP - ALL ALL FLANDERS SELFSTOR- 404952 0744251 H 150 374LSVL
FLANDERS AGE
27-1578 BYRNE, DOROTHY - BYRNE CERAMIC SUP- BYRNE CERAMIC SUPPLY 404956 0744243 C 98 374LSVL
PLY CO
27-1580 PARKS, DONALD - HOPE BAPTIST CHURCH HOPE BAPTIST CHURCH 405005 0744214 T 150 374LSVL
27-1581 MERIDAN BLOCK AND SUPPLY HAWKEYE 2 COM 405007 0744119 C 140 374LSVL
27-1582 GARDE, MICHAEL - BON VENTURE SERVICE BON VENTURE SERV 1988 405010 0744116 N 143 112SFDF
27-1583 SAVADGE, WILLARD G SAVADGE DOM 405041 0744134 H 98 112SFDF
27-1584 MOUNT OLIVE TWP BOARD OF ED - FLANDERS SCHOOL 405043 0744159 T 192 112SFDF
FLANDERS SCH
27-1727 MORRIS COUNTY MUA FLANDERS GOLF PW 404954 0744122 P 297 374LSVL
27-1729 FLANDERS VALLEY FARMS FLANDERS VALLEY FARMS 404950 0744145 C 95.6 112SFDF
1
27-1730 DYNEPCO, INC. VAN HOUTEN MW-3 405003 0744127 U 25 112SFDF
TOWNSHIP OF RANDOLPH
27-1094 MORRIS COUNTY MUA MORRIS CO MUA B4 405053 0743755 U 160 112SFDF
LOWER
27-1095 MORRIS COUNTY MUA MORRIS CO MUA B4 UPPER 405053 0743755 U 38 112SFDF
27-1096 MORRIS COUNTY MUA MORRIS CO MUA B6 405021 0743826 U 178 112SFDF
LOWER
27-1097 MORRIS COUNTY MUA MORRIS CO MUA B6 UPPER 405021 0743826 U 58 112SFDF
27-1314 MORRIS COUNTY MUA MCMUA PW 1 ALAMA- 405009 0743834 P 80.8 112SFDF
TRONG RS
27-1315 MORRIS COUNTY MUA MCMUA PW 2 405013 0743822 P 70 112SFDF
27-1316 WESTINGHOUSE ELEVATOR CORP WESTINGHOUSE ELEV 3 405112 0743745 J 75 112SFDF
27-1317 WESTINGHOUSE ELECTRIC CORP WESTINGHOUSE ELECT 2 405114 0743742 J 67.6 112SFDF
27-1323 MORRIS COUNTY MUA MCMUA PW3 WU 1974 SUC- 405027 0743812 P 180 112SFDF
CAS
27-1324 MORRIS COUNTY MUA MCMUA PW4 WU 1982 ALA- 405052 0743809 P 157 112SFDF

MAT

129



Appendix 1.

area—-Continued

Prima-
New ry
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer
number Owner Local well identifier (dms) (dms) water! (feet) code?
TOWNSHIP OF RANDOLPH--Continued
27-1585 ARTHARS, MICHAEL ARTHARS DOM 405001 0743816 H 184 112SFDF
27-1586 NAFTAL, ROBERT NAFTAL DOM 405003 0743757 H 122 112SFDF
27-1587 ALLAIN, RICHARD AND MARGARET ALLAIN DOM 405003 0743819 H 80 112SFDF
27-1588 LINDNER, MARGOT LINDNER DOM 405005 0743831 H 124 112SFDF
27-1589 MORRIS COUNTY MUA MCMUA B5-A MW 405043 0743809 U 160 112SFDF
27-1590 MORRIS COUNTY MUA MCMUA 3A MW 405028 0743813 U 450 374LSVL
27-1591 STULL ENGRAVING COMPANY STULL ENGRAVING MW-6 405103 0743757 U 13 112SFDF
27-1592 STULL ENGRAVING COMPANY STULL ENGRAVING PW-1 405103 0743757 N 163 112SFDF
27-1593 BRUVO, LILLIAN - SEAFOOD SHAK RESTAU- SEAFOOD SHAK 405141 0743736 C 160 112SFDF
RANT
27-1707 MORRIS COUNTY MUA MCMUA B-3AB/3B ALAMA- 405033 0743824 U 625 374LSVL
TONG
TOWNSHIP OF ROCKAWAY

27-0082 PICATINNY ARSENAL US ARMY-PICATINNY 130 405624 0743410 P 117 112SFDF
27-0084 PICATINNY ARSENAL US ARMY-PICATINNY 430A 405644 0743326 N 82.0 112SFDF
27-0086 PICATINNY ARSENAL US ARMY-PICATINNY 410 405637 0743326 N 92.5 112SFDF
27-0242 US ARMY - PICATINNY ARSENAL PICATINNY CAF 1 OBS 405623 0743413 U 268 377THRDS
27-0243 PICATINNY ARSENAL US ARMY-PICATINNY CAF 2 405623 0743413 U 36.0 112SFDF
27-0244 PICATINNY ARSENAL US ARMY-PICATINNY CAF 3 405623 0743413 U 128 112SFDF
27-0245 US ARMY - PICATINNY ARSENAL PICATINNY CAF 4 OBS 405623 0743413 U 173 112SFDF
27-0246 US ARMY - PICATINNY ARSENAL PICATINNY 65-1 405620 0743419 U 287 374LSVL
27-0247 US ARMY - PICATINNY ARSENAL PICATINNY 65-2 405620 0743419 U 206 112SFDF
27-0249 US ARMY - PICATINNY ARSENAL PICATINNY 65-4 405620 0743419 U 35.0 112SFDF
27-0250 US ARMY - PICATINNY ARSENAL PICATINNY LF 1 OBS 405509 0743504 U 345 374LSVL
27-0251 US ARMY - PICATINNY ARSENAL PICATINNY LF 2 OBS 405509 0743504 U 65.0 112SFDF
27-0252 US ARMY - PICATINNY ARSENAL PICATINNY LF 3 405509 0743504 U 157 112SFDF
27-0267 PICATINNY ARSENAL US ARMY-PICATINNY 129-OB 405627 0743407 U 23.2 112SFDF
27-0268 PICATINNY ARSENAL US ARMY-PICATINNY 151 405630 0743400 U 30.0 112SFDF
27-0277 PICATINNY ARSENAL US ARMY-PICATINNY 176-1 405635 0743339 U 305 374LSVL
27-0278 US ARMY - PICATINNY ARSENAL PICATINNY 176-SH 405635 0743339 U 60.0 112SFDF
27-0280 US ARMY - PICATINNY ARSENAL PICATINNY H-2(D) 405619 0743415 U 223 374LSVL
27-0281 PICATINNY ARSENAL US ARMY-PICATINNY H-3(M) 405619 0743415 U 125 112SFDF
27-0282 PICATINNY ARSENAL US ARMY-PICATINNY H-1(S) 405619 0743415 U 25.0 112SFDF
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Prima-
New ry
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer
number Owner Local well identifier (dms) (dms)  water!  (feet) code?
TOWNSHIP OF ROCKAWAY--Continued
27-0968 PICATINNY ARSENAL US ARMY-PICATINNY 10-3A 405630 0743416 U 264 374LSVL
27-0970 PICATINNY ARSENAL US ARMY-PICATINNY 39-1 405603 0743418 U 205 112SFDF
27-0971 PICATINNY ARSENAL US ARMY-PICATINNY 39-2 405603 (743418 U 101 112SFDF
27-0972 PICATINNY ARSENAL US ARMY-PICATINNY 95-1 405608 0743431 U 119 112SFDF
27-0973 PICATINNY ARSENAL US ARMY-PICATINNY 95-2 405608 0743431 U 200 112SFDF
27-1127 US ARMY - PICATINNY ARSENAL PICATINNY SB1-1 OBS 405458 0743455 U 93 400PCMB
27-1128 US ARMY - PICATINNY ARSENAL PICATINNY SB1-2 OBS 405458 0743455 U 18 112SFDF
27-1129 US ARMY - PICATINNY ARSENAL PICATINNY SB1-3 OBS 405458 0743455 U 34 112SFDF
27-1130  US ARMY - PICATINNY ARSENAL PICATINNY SB2-1 OBS 405509 0743509 U 168 112SFDF
27-1131 US ARMY - PICATINNY ARSENAL PICATINNY SB2-2 OBS 405509 0743509 U 35 112SFDF
27-1132  US ARMY - PICATINNY ARSENAL PICATINNY SB3-1 OBS 405517 0743515 U 360 374LSVL
27-1133  US ARMY - PICATINNY ARSENAL PICATINNY SB2-3 OBS 405509 0743509 U 253 374LSVL
27-1134 US ARMY - PICATINNY ARSENAL PICATINNY SB3-2 OBS 405517 0743515 U 180 112SFDF
27-1135 US ARMY - PICATINNY ARSENAL PICATINNY SB3-3 OBS 405517 0743515 U 310 112SFDF
27-1594 HIGHLAND OF MORRIS HIGHLAND OF MORRIS 405503 0743526 H 80 112SFDF
DOM
27-1595 DEMAYO, LOUIS AND MARION DEMAYO DOM 405517 0743518 H 154 112SEDF
27-1704 CASEY, JULIA CASEY HANDDUGDOM I 405418 0743537 H 30 112SFDF
TOWNSHIP OF ROXBURY

27-0908 ZALASKY, MINNIE ZALASKY 405341 0743642 H 135 112SEDF
27-0921 STATE OF NJ - DEP TW 10 405417 0743645 U 87.9 112SFDF
27-0976 MILLER, LILIAN PALMER 1 405401 0743609 H 60.0 112SFDF
27-0977 ROXBURY TWP WATER DEPT EVERGREEN ACRES 1 405503 0743628 P 208 112SFDF
27-1083 MORRIS COUNTY MUA MCMUA TESTWELL 1 OBS 405005 0744101 U 250 374LSVL
27-1087 HERCULES INC HERCULES 1-1940 405310 0743704 N 105 112SFDF
27-1088 KENVIL NEWCRETE CO KENVIL NEWCRETE 2 405313 0743656 N 160 112SFDF
27-1098 BOHS, DIANNE BOHS 1 405139 0744027 H 105 112SFDF
27-1099 SMITH, JAMES J JAMES SMITH 1 405205 0743809 H 248 374LSVL
27-1100 ROXBURY WATER COMPANY ROXBURY WATER CO 1 405108 0743836 P 52 112SFDF
27-1103 ROXBURY WATER DEPARTMENT ROXBURY TWP WD 10 405228 0744014 P 170 400PCMB
27-1104 ROXBURY WATER DEPARTMENT ROXBURY TWP WD 11 405228 0744013 P 550 400PCMB
27-1123 US GEOLOGICAL SURVEY KENVIL NEWCRETE 1 0BS 405330 0743638 U 307 374LSVL
27-1124 US GEOLOGICAL SURVEY KENVIL NEWCRETE2 OBS 405330 0743638 U 175 112SFDF
27-1145 ROXBURY WATER CO ROXBURY 5 405006 0744020 U 345 400PCMB
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TOWNSHIP OF ROXBURY--Continued

27-1170 ARICO, DIANNE ARICO DOM 405054 0744109 H 222 350GRPD
27-1172 DAWSON, CHUCK DAWSON DOM 405104 0744110 H 100 112SFDF
27-1173 ROXBURY WATER COMPANY RWC PW7-PLEASANT VILL 1 405108 0744110 P 175 374LSVL
27-1174 ALTAR, ANGELA ROKA DOM 405122 0743905 H 125 350GRPD
27-1175 NORTH JERSEY DEVELOPMENT NORTH JERSEY DEV COM 405137 0743750 C 225 374LSVL
27-1176 NIXON, HARRY AND MARY NIXON DOM 405214 0743819 H 106 112SFDF
27-1177 ROXBURY WATER COMPANY RWC PW6-KENTWOOD RD 405235 0743818 P 55 112SFDF
27-1179 LOZAUSKAS, PEGGY LOZAUSKAS DOM 405237 0743942 H 445 400PCMB
27-1180 ANTANELIS, JOHN ANTANELIS DOM 405240 0743915 H 61 112SFDF
27-1181 BEAGLE, EDWARD AND FLORENCE BEAGLE DOM 405245 0743921 H 141 112SFDF
27-1182 PETILLO ENTERPRISES INC PETILLO ENTERPRISE COM 405305 0743659 C 225 112SFDF
27-1183 US GEOLOGICAL SURVEY KENVIL NEWCRETE 70BS 405330 0743638 U 63 112SFDF
27-1184 HERRS MOTOR EXPRESS HERRS MOTOR EXPRESS 405408 0743637 C 50 112SFDF

COM
27-1185 ARENDASKY, JIM ARENDASKY 1 405431 0743626 H 51 112SFDF
27-1186 CHOPRA, RAJINDAR PAUL CHOPRA DOM 405309 0743727 H 225 350GRPD
27-1187 HOLMES, HAROLD HOLMES DOM 405443 0743638 H 188 112SFDF
27-1188 LOWER BERKSHIRE VALLEY UNITED METH- L BERKSH V METH 405444 0743636 T 55 112SFDF

ODIST CH CHURCH 1

27-1191 STATE OF NJ ROXBURY | OBS 405123 0743757 U 154 112SFDF
27-1308 ROXBURY WATER COMPANY RWC AIRPORT TW REGER 405010 0744102 U 245 374LSVL

OBS
27-1322 ROXBURY WATER COMPANY RWC 1AT 405107 0743835 U 607 374LSVL
27-1596 NEUMANN, HENRY NEUMANN DOM 405020 0743944 H 298 400PCMB
27-1597 STATE OF NJ- DEP NIDEP KENNEDY SCHOOL 405047 0743929 U 345 374LSVL

MW
27-1598 WESTON, JOHN AND SHERMAN, JUDITH GLORY HOMES BURIED 405049 0744047 H 96 374LSVL
27-1599 LEVY, CARY AND ELLEN LEVY DOM 405103 0743917 H 110 112SFDF
27-1601 PEDYNOWSKI, HENRY AND JANICE 27-1600 DEEPENED 405104 0744019 H 348 350GRPD
27-1602 SIVERSTEN, ANNY SIVERSTEN DOM 405108 0743918 H 130 112SFDF
27-1603 KOWASKI, JOE JC BUILDERS DOM 405111 0744002 H 248 350GRPD
27-1604 SSC HOLDING COMPANY SPORT & SWIM CLUB 405115 0744056 R 62 112SFDF
27-1605 NALLEN, JIM AND LORI NALLEN/DYRNESS 7239 405119 0743906 H 146 112SFDF
27-1606 BENNETT, PAUL AND ROSEANN BENNETT DOM 405120 0744013 H 60 112SFDF
27-1607 PELLEGRINO, GERARD AND TAMMY PELLEGRINO BURIED 405121 0743907 H 243 112SFDF
27-1608 VASSALLO, ANTONINO VASSALLO DOM 405124 0744027 H 123 350GRPD
27-1609 DAVENPORT, ROBERT DAVENPORT DOM 405125 0743816 H 152 112SFDF
27-1610 MOORE, JULIA MOORE DOM 405127 0744027 H 200 112SFDF
27-1611 VITCUSKY, THEODORE AND PHYLLIS VITCUSKY DOM 405140 0744024 H 98 112SFDF
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TOWNSHIP OF ROXBURY--Continued
27-1612 DUNN, DANIEL J - DUNN FINANCIAL REVIEW DUNN DOM 405143 0743749 H 208 112SEDF
27-1613 SPARTAN OIL SPARTAN OIL D-4 MW 405146 0743802 D 25 112SEDF
27-1614 ROSENBLATT, BOB ROSENBLATT DOM 405146 0743816 H 200 112SFDF
27-1615 HILL, JAMES AND BERNADETTE HILL DOM 405148 0743827 H 325 374LSVL
27-1616 MOORE, BETTY MOORE DOM 405150 0743830 H 109 112SEDF
27-1617 BROOMERKEL, JOHN BROOMERKEL DOM 405151 0743834 H 125 350GRPD
27-1618 BYTZ, MYRON BYTZ COM 405156 0743816 C 347 112SFDF
27-1619 MILSOM, GARY MILSOM DOM 405204 0743737 H 180 112SFDF
27-1620 WALDRON, WILLIAM WALDRON BURIED 405205 0743801 H 160 112SEDF
27-1621 ROXBURY TWP PUBLIC LIBRARY ROXBURY LIBRARY BURIED 405209 0743819 T 70 112SFDF
27-1622 OBRIEN, FREDERICK OBRIEN BURIED 405213 0743756 H 195 112SFDF
27-1623 ROXBURY TWP EMMANS RD PARK 1 405220 0743942 R 131 112SEDF
27-1624 MICIAK, LARRY AND JAN SENECA HILLS MICIAK 405222 0743944 H 100 400PCMB
27-1625 ST THERESA SCHOOL ST THERESA SCHOOL 1 405225 0743832 T 223 374LSVL
27-1626 COLANANNI, GREG AND LISA SENECA HILLS COLANANNI 405225 0743942 H 54 377HRDS
27-1627 CHUN, DR. BOSSEN BURIED 405228 0743711 U 175 112SFDF
27-1628 WALSH, THOMAS AND MARGARET WALSH DOM 405237 0743756 H 152 112SEDF
27-1629 SMITH, KATHLEEN NICKERSON 1 405239 0743709 H 220 112SEDF
27-1630 CLASSIC ASSOCIATES INC CLASSIC WAFFLE HUT 405242 0743843 C 158 112SEDF
27-1631 SILCOX, LINDA S SILCOX DOM 405243 0743802 H 223 350GRPD
27-1632 LEWIS, GEORGE JR LEWIS ELECTRONICS 405245 0743722 H 195 112SFDF
27-1633 MORAN, JOHN J MORAN DOM 405246 0743658 H 160 112SEDF
27-1634 RETTINO, JOE - DIAMOND GLASS & MIRROR BEVACQUA 405247 0743705 C 200 112SEDF
27-1635 LIST, ED LIST DOM 405248 0743724 H 207 112SFDF
27-1636 ARCHER, PAUL ARCHER DOM 405249 0743733 H 250 350GRPD
27-1637 MILLER, LAUREN AND GORDON DENWOOD HOMES INC DOM 405251 0743700 H 166 112SEDF
27-1638 CATER, DENNIS AND LISA PARKS DOM 405252 0743728 H 215 112SFDF
27-1639 GUERRERO, JOHN AND PHYLLIS GUERRERO BURIED 405255 0743710 H 231 112SFDF
27-1640 KOWZUN, GEORGE P KOWZUN DOM 405257 0743742 H 75 350GRPD
27-1641 HERCULES INC HERCULES MW 21 405258 0743823 U 20 112SFDF
27-1642 TROIANELLO, ALFONSO GOMEZ DOM 405259 0743705 H 228 112SFDF
27-1643 VALDES, ELISIO CHOPPA DOM 405310 0743726 H 150 350GRPD
27-1644 HERCULES INC HERCULES MW 25 405314 0743809 U 15 112SEDF
27-1645 LAKELAND ANIMAL HAVEN LAKELAND ANIMAL BUR- 405315 0743634 H 140 112SFDF
IED
27-1646 PEER, CHARLES NAIM BURIED 405316 0743636 H 180 112SFDF
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TOWNSHIP OF ROXBURY--Continued
27-1647 TURBECK, ANDREW J TURBECK DOM 405317 0743650 H 82 112SFDF
27-1648 HERCULES INC HERCULES MW 18 405317 0743744 U 16 112SFDF
27-1649 DONOFRIO, ANTHONY DONOFRIO DOM 405321 0743647 H 118 112SFDF
27-1650 ZARA, ANTHONY CAGNONI DOM 405323 0743645 H 168 112SFDF
27-1651 CONCRETE INDUSTRIES CONCRETE IND 1963 405325 0743639 N 380 374LSVL
27-1652 HERCULES INC HERCULES MW 17 405328 0743759 U 18 112SFDF
27-1653 KENVIL NEWCRETE CO KENVIL NEWCRETE PW 3 405330 0743645 N 170 112SFDF
27-1654 HERCULES INC HERCULES MW 26 405334 0743729 U 23 112SFDF
27-1655 HERCULES INC HERCULES MW 12 405349 0743734 U I3 112SFDF
27-1656 MILNE, ROBERT COLE DOM 405353 0743633 H 115 [12SFDF
27-1657 HOOK, RODNEY RONCO LOT 24.7 405355 0743632 H 103 112SFDF
27-1658 RIEDEL, CHARLES AND DEBORAH RONCO LOT 24.6 405357 0743631 H 103 112SFDF
27-1659 SACCO, WAYNE SPINOZZ1 DOM 405401 0743625 H 96 112SFDF
27-1660 STATE OF NJ - DOT NJDOT 11-A 405418 0743622 U 52 112SFDF
27-1661 DOWNEY J AND PAT FILIPSKI DOM 405433 0743642 H 51 112SFDF
27-1662 MORGAN, RICHARD MORGAN DOM 405433 0743653 H 80 112SFDF
27-1663 DAY, FRANCIS HILBERT DOM 405434 0743623 H 103 112SFDF
27-1664 SEEGER, WILLIAM SEEGER DOM 405435 0743640 H 61 112SFDF
27-1665 SCHMIDT FARLEY DOM 405437 0743653 H 80 112SFDF
27-1666 MACARTHUR, RICHARD AND KAREN FAUST DOM 405439 0743622 H 123 112SFDF
27-1667 IVERSON, NORMAN VANDERHOOF DOM 2074 405441 0743639 H 199 112SFDF
27-1668 MACKOWICZ, EDWARD MACKOWICZ DOM 405444 0743626 H 146 I12SFDF
27-1669 LINEBERG, WYATT ROXBURY LUMBER DOM 405452 0743640 H 164 112SFDF
27-1708 ROXBURY WATER COMPANY RWC 4(14-2.0 WELL PTS) 405103 0743846 P 40 112SFDF
27-1710  ROXBURY WATER COMPANY RWC?2 405114 0743834 P 160 350GRPD
27-1711 ROXBURY WATER COMPANY RWC 3(15-1.5 WELL PTS) 405236 0743718 P 22 112SFDF
27-1712 WILLIAMS, MADELINE AND COVERT, MADE- WILLIAMS 1 DOM 405247 0743709 H 220 112SFDF
LINE
27-1713 HERCULES INC HERCULES 2-1942 405310 0743707 N 111 112SFDF
27-1728 MORRIS COUNTY MUA FLANDERS GOLF PW 405005 0744101 P 245 374LSVL
27-1733 ROXBURY WATER COMPANY RWC 1A PW 405107 0743835 P 700 374LSVL
TOWNSHIP OF WASHINGTON

27-1085 WASHINGTON TOWNSHIP MUA WASHINGTON TWP TW OBS 404705 0744638 U 290 374LSVL
27-1105 MCCORMACK, JOHN AND IRENE MCCORMACK 1 404807 0744456 H 123 374LSVL
27-1106 W MORRIS REG HS DIST BRD OF ED W MORRIS CENTRAL HS | 404831 0744338 I 450 374LSVL
27-1107 PACZKOWSKI, JOHN PACZKOWSKI 1 404757 0744452 H 67 374LSVL
27-1108 NAUGHRIGHT, JOHN AND VIRGINIA NAUGHRIGHT 1 404746 0744446 H 60 374LSVL
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New y
Jersey Lati- Longi- use Depth Aqui-
well tude tude of of well fer
number Owner Local well identifier (dms) (dms) water! (feet) code?
TOWNSHIP OF WASHINGTON--Continued
27-1117 DREW UNIVERSITY DREW UNIV 1 - VMG 7226 404702 0744538 H 135 374LSVL
27-1118 LYNCH, LISA LYNCH 1 404811 0744515 H 200 374LSVL
27-1119 LONG VALLEY PRESBYTERIAN CHURCH LONG VALLEY PRESB CH 404725 0744521 T 280 374LSVL
27-1120 SMITH, EARL AND PHYLLIS SMITH DOM 404813 0744617 H 123 400PCMB
27-1121 BEAM, THEODORE BEAM 1 404546 0744924 H 110 112SFDF
27-1122 VANCE, FRED VANCE 1 404548 0744919 H 218 374LSVL
27-1154 GERNON, KINGSLEY AND DOROTHY GERNON DOM 404508 0744802 H 97 400PCMB
27-1156 ODOWD, JOAN ODOWD DOM 404624 0744803 H 175 374LSVL
27-1157 RYAN, JACK RYAN DOM WELL 404625 0744744 H 125 374LSVL
27-1160 WELSH FARMS INC WELSH FARMS 1 404717 0744638 H 223 374LSVL
27-1161 HIGGINS, CARL HIGGINS DOM 404751 0744556 H 298 400PCMB
27-1162 GOETZ, GARY GOETZ DOM 404802 0744501 H 230 400PCMB
27-1163 COLLING, HENRY COLLING DOM 404805 0744516 H 105 374LSVL
27-1165 EBERBACH, WILLIAM EBERBACH 1 404823 0744344 H 61 112SFDF
27-1166 ZAIKOWSKI, CAROL ZAIKOWSKI DOM 404823 0744420 H 90 374LSVL
27-1167 REDER, JEFF REDER DOM 404848 0744342 H 65 112SFDF
27-1302 STATE OF NJ - GEOLOGICAL SURVEY JENKINSON FARM 1 OBS 404452 0744931 U 597 374LSVL
27-1303 STATE OF NJ - GEOLOGICAL SURVEY DREW UNIVERSITY FARM 404712 0744547 U 118 374LSVL
OBS

27-1670 CAVISTAN, J P - MIDATLANTIC MFG CO MIDATLANTIC DOM 404433 0744902 H 205 374LSVL
27-1671 SCHIRMACHER, PAUL SCHIRMACHER DOM 1 404435 0744906 H 130 374LSVL
27-1672 FRIEDEMANN, JOHN FRIEDEMANN DOM 404439 0744922 H 105 112SFDF
27-1673 STATE OF NJ - DEP NJDEP JENKINSON 404446 0744918 U 125 374LSVL
27-1674 GREENHALGH, RAYMOND GREENHALGH DOM 404510 0744811 H 122 112SFDF
27-1675 MONAHAN, BERNARD MONAHAN DOM 404525 0744829 H 173 374LSVL
27-1676 AVILA, PRIMA AVILA DOM 404527 0744758 H 348 374LSVL
27-1677 FALKENSTERN, NORMAN FALKENSTERN DOM 404530 0744814 H 173 374LSVL
27-1678 MANCINI, THOMAS MANCINI DOM 404534 0744920 H 63 374LSVL
27-1679 GARDINER, HENRY AND JODY GARDINER DOM 404536 0744918 H 60 112SFDF
27-1680 MESLER, HAROLD MESLER DOM 404538 0744917 H 115 374LSVL
27-1681 LAHMAN DOM LOT 37-1 404548 0744829 H 198 374LSVL
27-1682 GORGIAS DOM LOT 37-15 404549 0744818 H 173 374LSVL
27-1683 FANIA, ANTHONY DOM LOT 37-16 404550 0744820 H 148 374LSVL
27-1684 RISPOLI, GINA DOM LOT 37-18 404550 0744827 H 140 374LSVL
27-1685 ALEXANDER DOM LOT 37-14 404551 0744814 H 173 374LSVL
27-1686 SCOTT, JANET DOM LOT 37-17 404551 0744825 H 173 374LSVL
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TOWNSHIP OF WASHINGTON--Continued

27-1687 ZAMBOR DOM LOT 37-8 404553 0744824 H 198 374LSVL
27-1688 IPPOLITI DOM LOT 37-13 404556 0744822 H 173 374LSVL
27-1689 TODD DOM LOT 37-11 404558 0744823 H 198 374LSVL
27-1690 WASHINGTON TOWNSHIP - BOARD OF EDU- OLD FARMERS RD SCHOOL 1 404611 0744553 T 300 400PCMB

CATION
27-1691 JONES, MRS. JONES DOM 404612 0744804 H 125 374LSVL
27-1692 WASHINGTON TOWNSHIP - BOARD OF EDU- LONG VALLEY MIDDLE SCH 404659 0744700 T 214 374LSVL

CATION
27-1693 VALLEY VIEW CHAPEL VALLEY VIEW CHAPEL 1 404701 0744533 T 198 374LSVL
27-1694 MOHAWK OIL COMPANY MOHAWK OIL W-10 MW 404704 0744630 U 23 374LSVL
27-1695 KELLER, WILLIAM KELLER DOM 404719 0744424 H 106 374LSVL
27-1696 RAUSHI, JOHN JR. RAUSHI DOM 404749 0744549 H 185 374LSVL
27-1699 FANNER, RAY AND ARLENE FANNER DOM 404825 0744348 H 85 374LSVL
27-1701 WEST MORRIS REGIONAL HIGH-SCH - BD OF SCHOOL SUPPLY PW 404835 0744342 T 300 374LSVL

ED
27-1847 STATE OF NEW JERSEY ANDACRES FARM 1 404629 0744631 U 472 374LSVL

BOROUGH OF WHARTON
27-0826 WHARTON WD WBWD 1 405414 0743529 P 420 112SFDF
27-0827 WHARTON WD WBWD 2 405412 0743526 P 320 112SFDF
27-1192 STATE OF NJ MORRIS MAINT YD 22 OBS 405414 0743542 U 100 112SFDF
27-1703 BIRD, JOHN C BIRD DOM BURIED 405407 0743527 H 134 112SFDF
1 Use of Water:
C - COMMERCIAL N - INDUSTRIAL
H - DOMESTIC P - PUBLIC SUPPLY
I - IRRIGATION T - INSTITUTIONAL

J- INDUSTRIAL (COOLING)

2 Aquifer Codes:

112SFDF - VALLEY-FILL AQUIFER

U - UNUSED

350GRPD - GREEN POND CONGLOMERATE

374LSVL - LEITHSVILLE FORMATION
377HRDS - HARDYSTON QUARTZITE
400PCMB - PRECAMBRIAN GNEISS

136



Appendix 2. Resylts
Highlands study area

[Aquifer codes: 112SFDF, stratified drift; 350GRPD, Green Pond conglomerate; 374SLVL, Leithsville dolomite;
400PCMB, Precambrian gneiss; Deg C, degrees Celsius; --, no data; uS/cm, microsiemens per centimeter at 25 degrees

Celsius; mg/L, milligrams per liter; ng/L, micrograms per liter; pCi/L, picocuries per liter]

New Temper-
Jersey ature of  Oxygen,
well Aquifer Station Local water  dissolved
number code number identifier Date Time (deg C) (mg/L)
19-0255 112SFDF 404354074494501 MERRILL DOM 11-01-89 1030 11.0 9.8
27-1089 112SFDF 404955074392201 CHUDOBA 1 08-10-88 1230 i1.5 5.4
27-1091 112SFDF 405004074414801  WIEN LABORATORIES 1 08-11-88 1330 11.5 9.5
27-1094 112SFDF 405053074375502  MORRIS CO MUA B4 LOWER 08-09-88 1600 13.0 1.8
27-1095 112SFDF 405053074375501 MORRIS CO MUA B4 UPPER 08-09-88 1450 11.5 i
27-1096 112SFDF 405021074382602  MORRIS CO MUA B6 LOWER 08-08-88 1715 12.0 8.5
27-1097 112SFDF 405021074382601 MORRIS CO MUA B6 UPPER 08-08-88 1630 12.0 10.1
27-1098 112SFDF 405139074402701 BOHS 1 08-11-88 0945 11.5 7.1
27-1100 112SFDF 405108074383601 ROXBURY WATER CO 1 08-10-88 1630 13.5 1.4
27-1101 112SFDF 404910074432101 GRABER 1 08-17-88 1215 11.5 9.4
27-1101 112SFDF 404910074432101 GRABER 1 08-17-88 1215 11.5 9.4
27-1101 112SFDF 404910074432101 GRABER 1 08-17-88 1300 11.5 9.4
27-1101 112SFDF 404910074432101 GRABER 1 08-17-88 1300 11.5 9.4
27-1121 112SFDF 404546074492401 BEAM 1 08-23-88 1030 12.0 -
27-1124 112SFDF 405330074363802  KENVIL NEWCRETE 2 OBS 10-26-89 1500 12.0 .5
27-1164 112SFDF 404809074415502  BLACK RIVER 5 OBS 05-02-90 1400 11.0 6.2
27-1165 112SFDF 404823074434401 EBERBACH 1 10-31-89 1600 11.0 8.5
27-1167 112SFDF 404848074434201 REDER DOM 08-30-89 1655 11.5 7.5
27-1169 112SFDF 405010074412401 WEB DYNAMICS IND 08-30-89 1410 13.0 12.9
27-1172 112SFDF 405104074411001 DAWSON DOM 08-31-89 1400 11.0 8.8
27-1176 112SFDF 405214074381901 NIXON DOM 08-31-89 1010 13.0 11.0
27-1177 112SFDF 405235074381801 RWC PW6-KENTWOOD RD 08-22-89 0935 12.0 9
27-1177 112SFDF 405235074381801 RWC PW6-KENTWOOD RD 08-22-89 0935 12.0 9
27-1177 112SFDF 405235074381801 RWC PW6-KENTWOOD RD 08-22-89 0955 12.0 9
27-1177 112SFDF 405235074381801 RWC PW6-KENTWOOD RD 08-22-89 0955 12.0 9
27-1180 112SFDF 405240074391501 ANTANELIS DOM 08-21-89 1250 12.0 2.8
27-1181 112SFDF 405245074392101 BEAGLE DOM 08-23-89 0925 11.5 4.8
27-1182 112SFDF 405305074365901 PETILLO ENTERPRISE COM 08-25-89 0920 12.5 7
27-1183 112SFDF 405330074363803 KENVIL NEWCRETE 7 OBS 10-27-89 1200 12.5 6.3
27-1184 112SFDF 405408074363701 HERRS MOTOR EXPRESS COM  08-23-89 1530 12.5 6.5
27-1185 112SFDF 405431074362601 ARENDASKY 1 08-24-89 1705 11.5 7.5
27-1187 112SFDF 405443074363801 HOLMES DOM 08-24-89 1355 11.5 5.6
27-1188 112SFDF 405444074363601 L BERKSH VMETH CHURCH 1  08-24-89 0910 13.0 5.6
27-1170 350GRPD 405054074410901 ARICO DOM 11-03-89 1400 10.5 10.2
27-1174 350GRPD 405122074390501 ROKA DOM 10-31-89 1200 11.5 5.8
27-1186 350GRPD 405309074372701 CHOPRA DOM 10-25-89 1330 12.0 8.8
19-0237 374LSVL 404252074505501 KENNEDY 1| 08-25-88 1745 11.0 8.2
19-0252 374LSVL 404216074514901 BAUMGARTNER DOM 11-06-89 1615 10.5 7.0
REPLACE

19-0254 374LSVL 404318074500401 JONES DOM 11-01-89 1330 11.5 7.8
19-0256 374LSVL 404431074495801 BARKMAN RT 513 STANDBY 11-02-89 1330 10.5 10.2
19-0284 374LSVL 404440074502801 MARTINO 1 08-26-88 1315 11.5 .0
27-1090 374LSVL 405009074384701 MORRIS COMUA 5§ 08-09-88 1330 11.5 5.5
27-1092 374LSVL 404958074423701 MT OLIVE TWP FLANDERS2 08-12-88 1225 11.5 10
27-1093 374LSVL 404902074423201 MT OLIVE TWP FLANDERS3 08-12-88 1000 11.5 6.6
27-1099 374LSVL 405205074380901 JAMES SMITH 1 08-09-88 0915 13.0 6.8
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Appendix 2. Results
Highlands study area—Continued

Specific Nitrogen, .

New conductance Specific Nitrogen, Nitrogen, ammonia + Nitrogen,

Jersey field conductance ammonia nitrite organic NO,+NO;3

well (uS/cm) lab dissolved dissolved dissolved dissolved
number Date Time (uS/cm) (mg/LasN) (mg/LasN) (mg/L as N) (mg/L as N)
19-0255 11-01-89 1030 87 147 <0.010 <0.010 0.30 1.00
27-1089  08-10-88 1230 94 -- <.010 <.010 .30 1.90
27-1091 08-11-88 1330 86 -- <.010 <.010 .30 3.20
27-1094  08-09-88 1600 147 -- .070 <.010 .80 220
27-1095 08-09-88 1450 250 -- 090 .020 .50 <.100
27-1096  08-08-88 1715 75 -- <.010 <010 3.4 <.100
27-1097  08-08-88 1630 44 -- 010 <.010 I.1 1.80
27-1098  08-11-88 0945 103 - <.010 <.010 30 1.50
27-1100  08-10-88 1630 351 -- <.010 <.010 <.20 1.70
27-1101  08-17-88 1215 175 -- <.010 <.010 40 <.100
27-1101  08-17-88 1215 175 - <.010 <.010 .40 <.100
27-1101  08-17-88 1300 175 -- <.010 <.010 .40 <.100
27-1101  08-17-88 1300 175 -- <.010 <.010 .40 <.100
27-1121  08-23-88 1030 206 -- <.010 <.010 .20 .460
27-1124  10-26-89 1500 390 392 .010 .010 <.20 .590
27-1164  05-02-90 1400 155 147 <.010 <.010 <.20 2.30
27-1165 10-31-89 1600 232 239 <.010 <.010 .20 2.50
27-1167  08-30-89 1655 163 167 010 <.010 <20 .660
27-1169  (8-30-89 1410 161 165 .010 <.010 .40 5.30
27-1172  08-31-89 1400 82 81 <.010 <.010 .80 .700
27-1176  08-31-89 1010 20 21 .010 <.010 <.20 .340
27-1177 08-22-89 0935 - 453 <.010 <.010 1.2 .700
27-1177  08-22-89 0935 -- 453 <.010 <.010 1.2 .700
27-1177  08-22-89 0955 322 460 <.010 <.010 .30 710
27-1177  08-22-89 0955 322 460 <.010 <.010 .30 710
27-1180  08-21-89 1250 - 480 <.010 <.010 2.1 1.90
27-1181 08-23-89 0925 480 501 <.010 <.010 .30 2.00
27-1182  08-25-89 0920 205 220 <.010 <.010 .20 350
27-1183  10-27-89 1200 407 413 <.010 <.010 .30 1.40
27-1184 08-23-89 1530 310 320 <.010 <.010 1.8 1.70
27-1185  08-24-89 1705 430 466 <.010 <.010 1.8 2.60
27-1187  08-24-89 1355 170 194 <.010 <.010 .70 .190
27-1188  08-24-89 0910 570 627 020 <.010 2.3 6.10
27-1170  11-03-89 1400 29 19 <.010 <.010 <.20 .360
27-1174  10-31-89 1200 236 280 <.010 <010 .40 8.30
27-1186  10-25-89 1330 415 420 010 <.010 .40 2.10
19-0237  08-25-88 1745 245 -- <.010 <.010 .40 690
19-0252  11-06-89 1615 320 327 .030 <.010 20 2.00
19-0254 11-01-89 1330 119 107 <.010 <.010 .20 210
19-0256  11-02-89 1330 406 409 <.010 <.010 .60 4.40
19-0284  08-26-88 1315 270 -- <.010 <.010 .30 <.100
27-1090  08-09-88 1330 161 - - - - -
27-1092  08-12-88 1225 302 -- <.010 <.010 .20 980
27-1093  08-12-88 1000 249 - <.010 <.010 .30 1.40
27-1099  08-09-88 0915 134 -- .010 <.010 .90 .740
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Appendix 2. Results of water-qual
Highlands stydy area--Continued

New pH Alkalinity, Alkalinity, Phosphorus Carbon

Jersey pH lab field lab ortho, organic,

well (standard  (standard (mg/L as (mg/L as dissolved dissolved
number Date Time units) units) CaC03) CaC03) (mg/L. as P) (mg/L as C)
19-0255 11-01-89 1030 6.2 7.6 - 61 0.020 0.2
27-1089  08-10-88 1230 6.8 - 32 32 .020 1.7
27-1091 08-11-88 1330 6.4 - 27 22 .030 1.7
27-1094  08-09-88 1600 7.6 - 62 64 .030 1.9
27-1095  08-09-88 1450 71 - 69 53 .030 1.7
27-1096  08-08-88 1715 7.6 - 38 34 .080 1.0
27-1097  08-08-88 1630 5.8 - 9 9 <.010 1.5
27-1098  08-11-88 0945 6.0 - 25 22 <.010 1.5
27-1100  08-10-88 1630 6.4 - 74 69 <.010 2.1
27-1101  08-17-88 1215 7.4 - 71 68 .020 5
27-1101  08-17-88 1215 7.4 - 71 68 .020 5
27-1101  08-17-88 1300 7.4 - 71 68 .020 S
27-1101  08-17-88 1300 7.4 - 71 68 .020 .5
27-1121  08-23-88 1030 8.3 -- 75 70 .020 9
27-1124  10-26-89 1500 8.1 7.9 76 77 .040 5
27-1164  05-02-90 1400 6.7 14 72 58 .030 5
27-1165  10-31-89 1600 7.2 7.8 - 96 .020 2
27-1167  08-30-89 1655 6.7 71 72 72 <010 3
27-1169  08-30-89 1410 6.9 7.4 56 56 .020 2
27-1172  08-31-89 1400 5.6 6.0 13 14 <.010 3
27-1176  08-31-89 1010 5.1 59 6 6 <.010 3
27-1177  08-22-89 0935 7.1 7.3 139 139 .050 1.2
27-1177  08-22-89 0935 7.1 13 139 139 .050 1.2
27-1177  08-22-89 0955 7.1 7.3 139 139 .050 1.0
27-1177  08-22-89 0955 7.1 1.3 139 139 .050 1.0
27-1180  08-21-89 1250 6.8 7.0 82 90 <.010 .8
27-1181  08-23-89 0925 7.0 72 109 107 .020 8
27-1182  08-25-89 0920 8.2 7.9 111 110 040 1.0
27-1183  10-27-89 1200 7.8 7.7 131 126 <.010 5
27-1184  08-23-89 1530 7.9 1.9 115 119 <.010 6
27-1185 08-24-89 1705 7.9 8.0 150 156 .010 N
27-1187  08-24-89 1355 8.2 7.9 83 85 110 4
27-1188  08-24-89 0910 6.9 7.0 171 167 <010 .8
27-1170  11-03-89 1400 5.7 5.7 7 6 <010 2
27-1174  10-31-89 1200 5.6 6.0 21 18 <.010 4
27-1186  10-25-89 1330 52 5.8 2 5 <.010 1.4
19-0237  08-25-88 1745 8.3 - 127 110 .010 i
19-0252  11-06-89 1615 8.1 7.8 120 108 .030 6
19-0254  11-01-89 1330 6.6 6.5 29 29 010 4
19-0256 11-02-89 1330 7.4 1.7 - 170 <.010 4
19-0284 08-26-88 1315 83 - 117 112 .010 .6
27-1090  08-09-88 1330 8.6 - 72 72 - 1.4
27-1092  08-12-88 1225 7.7 -- 96 99 .020 1.6
27-1093  08-12-88 1000 8.3 - 96 102 010 1.6
27-1099  08-09-88 0915 8.4 -- 61 64 .010 24
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Appendix 2. Re
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New Calcium, Magnesium, Sodium, Potassium, Chloride, Sulfate, Fluoride,
J‘e”r:lely di(ssczmgl/\fd di(ﬁ:;l/‘fd di(s;;(;l/\ied d}wd di(ssczmgl/\ied dl:;:;'/‘ied dissolved

number Date Time as Ca) as Mg) as Na) asK) as Cl) as SO4) (:;gg{
19-0255 11-01-89 1030 13 715 4.7 0.60 3.1 5.0 0.10
27-1089 08-10-88 1230 6.9 35 5.7 .50 1.9 1.3 10
27-1091 08-11-88 1330 6.1 2.4 55 70 2.8 <.20 <.10
27-1094 (8-09-88 1600 16 2.7 10 .40 2.5 2.7 .20
27-1095 (08-09-88 1450 18 8.8 6.8 40 19 14 .10
27-1096 (08-08-88 1715 52 23 6.3 .60 1.0 .30 .10
27-1097 08-08-88 1630 25 1.1 3.1 .70 2.4 <.20 .10
27-1098 08-11-88 0945 7.7 3.6 54 .70 11 2.0 <.10
27-1100 08-10-88 1630 27 11 23 1.8 44 20 <.10
27-1101 08-17-88 1215 16 8.8 4.3 .70 2.8 12 .10
27-1101 08-17-88 1215 16 8.8 43 .70 2.8 12 .10
27-1101 08-17-88 1300 16 8.8 4.3 .80 2.8 12 .10
27-1101 08-17-88 1300 16 8.8 43 .80 2.8 12 .10
27-1121 08-23-88 1030 20 10 5.1 .70 6.2 19 .10
27-1124 10-26-89 1500 45 13 10 .90 47 33 .20
27-1164 05-02-90 1400 11 5.3 7.7 .70 2.6 33 .30
27-1165 10-31-89 1600 22 13 5.8 .80 9.6 3.0 .10
27-1167 08-30-89 1655 15 9.4 4.1 .80 39 4.0 .10
27-1169 08-30-89 1410 15 8.2 4.0 .90 4.1 <1.0 .60
27-1172  (08-31-89 1400 6.3 2.6 4.3 .70 16 2.0 <.10
27-1176 08-31-89 1010 1.1 .56 1.6 .30 1.4 <1.0 <.10
27-1177 08-22-89 0935 44 20 15 .80 46 17 .10
27-1177 08-22-89 0935 44 20 15 .80 46 17 .10
27-1177 08-22-89 0955 45 20 15 .80 46 18 .10
27-1177 08-22-89 0955 45 20 15 .80 46 18 .10
27-1180 08-21-89 1250 36 16 32 .90 73 21 .10
27-1181 08-23-89 0925 39 17 32 1.3 64 32 10
27-1182 08-25-89 0920 22 8.7 12 .60 2.4 1.0 .20
27-1183 10-27-89 1200 38 13 25 .90 34 17 <.10
27-1184 08-23-89 1530 34 15 7.3 .80 12 19 <.10
27-1185 (8-24-89 1705 43 19 23 1.4 33 19 .10
27-1187 08-24-89 1355 22 9.4 4.0 .50 1.9 12 .10
27-1188 08-24-89 0910 50 22 45 1.7 66 21 .10
27-1170 11-03-89 1400 1.1 .44 14 .30 1.3 <1.0 <10
27-1174 10-31-89 1200 18 8.3 18 1.4 39 11 <.10
27-1186 10-25-89 1330 10 3.7 65 1.6 100 18 <.10
19-0237 08-25-88 1745 25 15 3.0 1.0 2.8 9.1 10
19-0252 11-06-89 1615 34 18 52 1.4 15 27 .10
19-0254 11-01-89 1330 8.6 3.4 5.6 1.0 2.0 17 .10
19-0256 11-02-89 1330 44 24 3.0 2.2 7.1 18 .10
19-0284 (8-26-88 1315 26 14 8.6 90 3.2 19 .70
27-1090 08-09-88 1330 14 9.0 5.7 .60 2.9 3.7 .10
27-1092 08-12-88 1225 25 14 8.9 .80 18 7.4 <.10
27-1093 08-12-88 1000 23 13 5.3 .70 7.5 3.1 .10
27-1099 08-09-88 0915 14 6.9 3.0 .40 1.2 .70 .10
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Appendix 2. Results of wate :
Highlands study area—Continued

New Silica, Arsenic, Barium, Beryllium, Cadmium, Chromium,  Cobalt,

Jersey dissolved  dissolved  dissolved dissolved dissolved  dissolved  dissolved

well ) (mg/L (vg/L (ng/L (ng/L (ng/L (ng/L (ng/L
number Date Time as Si0,) as As) as Ba) as Be) as Cd) as Cr) as Co)
19-0255 11-01-89 1030 17 <l 2 <0.5 <1.0 <5 <3
27-1089 08-10-88 1230 29 - 14 <5 1.0 <5 <3
27-1091 08-11-88 1330 26 - 15 <.5 1.0 <5 <3
27-1094  08-09-88 1600 19 -- 5 <.5 <1.0 <5 <3
27-1095 08-09-88 1450 24 -- 16 <.5 2.0 <5 <3
27-1096  08-08-88 1715 20 - 5 <.5 <1.0 <5 <3
27-1097 08-08-88 1630 12 - 12 <.5 2.0 <5 <3
27-1098 08-11-88 0945 21 -- 11 <5 <i.0 <5 <3
27-1100  08-10-88 1630 12 - 20 <5 1.0 <5 : <3
27-1101 08-17-88 1215 16 - 13 <.5 <1.0 <5 <3
27-1101  08-17-88 1215 16 -- 13 <.5 <10 <5 <3
27-1101  08-17-88 1300 16 - 13 <5 <1.0 <5 <3
27-1101 08-17-88 1300 16 - 13 <.5 <1.0 <5 <3
27-1121  08-23-88 1030 21 - 22 <.5 1.0 <5 <3
27-1124  10-26-89 1500 13 1 11 <.5 <1.0 <5 <3
27-1164 05-02-90 1400 18 <l 25 <5 <l.0 <5 <3
27-1165 10-31-89 1600 18 <1 14 <.5 <1.0 <5 <3
27-1167 08-30-89 1655 20 <] 15 <5 <1.0 <5 <3
27-1169  08-30-89 1410 19 <1 24 <5 <1.0 <5 <3
27-1172  08-31-89 1400 12 <1 14 <5 <1.0 <5 <3
27-1176  08-31-89 1010 6.4 <1 4 <5 <1.0 <5 <3
27-1177 08-22-89 0935 16 <] 5 <.5 <1.0 <5 <3
27-1177 08-22-89 0935 16 <] 5 <.5 <1.0 <5 <3
27-1177 08-22-89 0955 16 <] 5 <5 <1.0 <5 <3
27-1177  08-22-89 0955 16 <] 5 <5 <1.0 <5 <3
27-1180  08-21-89 1250 15 <] 26 <S5 <1.0 <5 <3
27-1181  (08-23-89 0925 17 <1 21 <5 <iL.0 <5 <3
27-1182  08-25-89 0920 14 <1 12 <5 <1.0 <5 <3
27-1183  10-27-89 1200 18 <] 11 <.5 <1.0 <5 <3
27-1184  08-23-89 1530 16 <l 8 <.5 <1.0 <5 <3
27-1185  08-24-89 1705 21 <] 12 <.5 <1.0 <5 <3
27-1187  08-24-89 1355 17 <l 3 <.5 <1.0 <5 <3
27-1188  08-24-89 0910 19 <1 25 <.5 <1.0 <5 <3
27-1170  11-03-89 1400 7.0 <l 5 <.5 <1.0 <5 <3
27-1174  10-31-89 1200 14 <1 53 <.5 <1.0 <5 <3
27-1186  10-25-89 1330 7.8 <1 42 <.5 <1.0 <5 <3
19-0237 08-25-88 1745 18 - 8 <S5 <1.0 <5 <3
19-0252  11-06-89 1615 18 <] 8 <5 <1.0 <5 <3
19-0254 11-01-89 1330 20 <] 9 <5 <1.0 <5 <3
19-0256  11-02-89 1330 7.5 <1 34 <.5 <1.0 <5 <3
19-0284 08-26-88 1315 18 - 62 <5 <1.0 <5 <3
27-1090  08-09-88 1330 16 - 7 <5 <1.0 <5 <3
27-1092  08-12-88 1225 19 - 19 <5 <1.0 <5 <3
27-1093  08-12-88 1000 18 - 15 <5 <1.0 <5 <3
27-1099 08-09-88 0915 11 - 4 <5 1.0 <5 <3
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Appendix 2.

! watér-g 4
Highlands study area—Continued

New Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Silver,

Jersey dissolved dissolved dissolved dsissolved  dissolved  dissolved dissolved

well _ (ng/L (gL (gL (pgl (pe/L (hgL  (ug/L
number Date Time as Cu) as Fe) as Pb) as Mn) as Mo) as Ni) as Ag)
19-0255 11-01-89 1030 <10 <3 <10 1 <10 <10 <1.0
27-1089  08-10-88 1230 <10 3 <10 1 <10 <10 <1.0
27-1091  08-11-88 1330 30 5 <10 3 <10 10 <1.0
27-1094  08-09-88 1600 <10 290 <10 69 20 <10 <1.0
27-1095  08-09-88 1450 <10 9,600 <10 300 <10 10 <1.0
27-1096  08-08-88 1715 <10 9 <10 <1 <10 <10 2.0
27-1097  08-08-88 1630 <10 4 <10 15 <10 <10 2.0
27-1098  08-11-88 0945 30 15 <10 6 <10 <10 <1.0
27-1100  08-10-88 1630 10 39 <10 75 <10 <10 <1.0
27-1101  08-17-88 1215 <10 4 <10 <1 <10 <10 <1.0
27-1101  08-17-88 1215 <10 4 <10 <1 <10 <10 <1.0
27-1101  08-17-88 1300 <10 <3 <10 <1 <10 <10 <1.0
27-1101  08-17-88 1300 <10 <3 <10 <1 <10 <10 <1.0
27-1121 08-23-88 1030 <10 6 <10 <1 <10 <10 1.0
27-1124  10-26-89 1500 <10 69 <10 30 <10 <10 1.0
27-1164  05-02-90 1400 <10 16 30 5 <10 <10 <1.0
27-1165 10-31-89 1600 20 4 <10 <1 <10 <10 <1.0
27-1167  08-30-89 1655 <10 12 <10 <1 <10 <10 <1.0
27-1169  08-30-89 1410 20 13 <10 <1 <10 <10 <1.0
27-1172  08-31-89 1400 <10 13 20 <1 <10 <10 <1.0
27-1176  08-31-89 1010 <10 66 20 5 <10 10 <1.0
27-1177  08-22-89 0935 <10 6 <10 <1 <10 <10 2.0
27-1177  08-22-89 0935 <10 6 <10 <1 <10 <10 2.0
27-1177  08-22-89 0955 <10 6 <10 <1 <10 <10 <1.0
27-1177  08-22-89 0955 <10 6 <10 <1 <10 <10 <1.0
27-1180  08-21-89 1250 <10 29 <10 2 <10 <10 <1.0
27-1181 08-23-89 0925 <10 6 <10 <1 <10 <10 <1.0
27-1182  08-25-89 0920 <10 21 <10 16 <10 <10 <1.0
27-1183  10-27-89 1200 <10 <3 <10 2 <10 <10 <1.0
27-1184  08-23-89 1530 <10 9 <10 <1 <10 <10 2.0
27-1185 08-24-89 1705 <10 9 10 <1 <10 <10 2.0
27-1187  08-24-89 1355 <10 6 <10 <1 <10 <10 <1.0
27-1188  08-24-89 0910 <10 24 <10 2 <i0 <10 <1.0
27-1170  11-03-89 1400 10 45 30 4 <10 <10 <1.0
27-1174  10-31-89 1200 20 37 10 6 <10 <10 <1.0
27-1186  10-25-89 1330 <10 13 <10 59 <10 <10 <1.0
19-0237 08-25-88 1745 <10 3 <10 <1 <10 <10 <1.0
19-0252  11-06-89 1615 <10 4 <10 <i <10 <10 <1.0
19-0254  11-01-89 1330 <10 8 <10 <1 <10 <10 <1.0
19-0256  11-02-89 1330 <10 <3 10 <i <10 <10 2.0
19-0284 08-26-88 1315 <10 36 <10 27 <10 <10 <1.0
27-1090  08-09-88 1330 <10 16 <10 1 <10 <10 <1.0
27-1092  08-12-88 1225 <10 5 <10 <1 <10 <10 <1.0
27-1093  08-12-88 1000 <10 <3 <10 <1 <10 <10 <1.0
27-1099  08-09-88 0915 <10 26 <10 3 <10 <10 1.0
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Appendix 2. Res alyses ©
New Jersey Highlands study area—Continued

New Strontium,  Vanadium Zinc, Aluminum, Lithium, Bromide,
Jersey dissolved  dissolved dissolved dissolved dissolved  dissolved

well (ng/L (ng/L (ng/L (ng/L (pg/L (ng/L
number Date Time as Sr) as V) as Zn) as Al) as Li) as Br)
19-0255 11-01-89 1030 25 <6 80 <10 <4 0.020
27-1089  08-10-88 1230 30 <6 <3 <10 <4 .029
27-1091 08-11-88 1330 40 <6 8 10 <4 .018
27-1094  (08-09-88 1600 36 <6 <3 20 <4 .013
27-1095  (8-09-88 1450 36 <6 <3 10 <4 .097
27-1096  (08-08-88 1715 20 <6 6 10 <4 .023
27-1097 08-08-88 1630 18 <6 <3 10 <4 .014
27-1098 (08-11-88 0945 44 <6 6 <10 <4 034
27-1100  08-10-88 1630 130 <6 11 10 <4 .044
27-1101  08-17-88 1215 41 <6 <3 <10 <4 .020
27-1101  08-17-88 1215 41 <6 <3 <10 <4 .020
27-1101  08-17-88 1300 41 <6 <3 <10 <4 .019
27-1101  08-17-88 1300 41 <6 <3 <10 <4 .019
27-1121  08-23-88 1030 38 <6 4 <10 <4 .022
27-1124  10-26-89 1500 95 <6 3 <10 <4 070
27-1164  05-02-90 1400 T4 <6 70 <10 <4 .010
27-1165  10-31-89 1600 35 <6 15 <10 <4 .030
27-1167  08-30-89 1655 41 <6 <3 <10 5 .020
27-1169  08-30-89 1410 28 <6 4 20 <4 010
27-1172  08-31-89 1400 34 <6 6 10 <4 .020
27-1176  08-31-89 1010 4 <6 <3 20 <4 <.010
27-1177  08-22-89 0935 65 <6 <3 <10 <4 .080
27-1177  08-22-89 0935 65 <6 <3 <10 <4 .080
27-1177  08-22-89 0955 66 <6 9 <10 <4 .090
27-1177  (08-22-89 0955 66 <6 9 <10 <4 .090
27-118¢  08-21-89 1250 72 <6 10 <10 <4 11
27-1181  (8-23-89 0925 90 <6 8 <10 <4 .070
27-1182  (08-25-89 0920 43 <6 43 <10 <4 020
27-1183  10-27-89 1200 81 <6 <3 <10 4 .040
27-1184  08-23-89 1530 60 <6 9 <10 <4 .020
27-1185  08-24-89 1705 69 <6 5 <10 <4 .030
27-1187  08-24-89 1355 54 <6 6 <10 <4 .020
27-1188  08-24-89 0910 100 <6 12 <10 <4 .030
27-1170  11-03-89 1400 5 <6 27 <10 <4 .010
27-1174  10-31-89 1200 140 <6 37 <10 <4 .040
27-1186  10-25-89 1330 69 <6 38 60 <4 .030
19-0237  08-25-88 1745 41 <6 <3 <10 7 .019
19-0252  11-06-89 1615 400 <6 8 <10 7 .020
19-0254 11-01-89 1330 52 <6 <3 <10 <4 010
19-0256  11-02-89 1330 38 <6 14 <10 <4 .010
19-0284  (08-26-88 1315 47 <6 9 <10 5 .014
27-1090  08-09-88 1330 30 <6 <3 10 5 <.010
27-1092  08-12-88 1225 48 <6 <3 <10 4 .046
27-1093  08-12-88 1000 30 <6 <3 10 4 .040
27-1099  08-09-88 0915 22 <6 <3 <10 <4 .012
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Appendix 2. Results of water-quality anaiyses ¢
New Jersey Highlands study area—Continued

Tritium,
2 sigma, H-2/H-1 0O-18/0-16 Sulfate
New error, stable stable water
Jersey Tritium,  water, whole isotope isotope dissolved
well total total ratio ratio uncorrected

number Date Time (pCi/L) (pCi/L) (per mil) (per mil) (mg/L)
19-0255 11-01-89 1030 - - -49.5 -8.10 <1.0
27-1089  08-10-88 1230 -- -- -48.5 -8.05 --
27-109t  08-11-88 1330 -- -- -48.5 -7.85 --
27-1094  08-09-88 1600 -- -- - - -
27-1095  08-09-88 1450 -- -- -- -- --
27-1096  08-08-88 1715 - -- -- -- -
27-1097 08-08-88 1630 - - - -- -
27-1098 08-11-88 0945 -- -- -49.5 -8.05 --
27-1100  08-10-88 1630 -- -- - -- --
27-1101  08-17-88 1215 -- -- -47.0 -8.00 --
27-1101  08-17-88 1215 - -- -47.0 -8.00 --
27-1101  08-17-88 1300 -- -- -46.0 -7.95 --
27-1101  08-17-88 1300 - -- -46.0 -7.95 --
27-1121  08-23-88 1030 -- -- -48.0 -8.25 --
27-1124  10-26-89 1500 97 9.0 -43.0 -6.85 <1.0
27-1164  05-02-90 1400 <5.7 3.2 -48.5 -8.20 -
27-1165  10-31-89 1600 72 7.7 -48.5 -8.10 <1.0
27-1167  08-30-89 1655 88 8.3 -50.0 -7.80 <1.0
27-1169  08-30-89 1410 45 5.8 -49.0 -8.05 <1.0
27-1172 08-31-89 1400 63 7.0 -51.5 -8.10 <1.0
27-1176  08-31-89 1010 -- - -53.0 -8.40 <1.0
27-1177  08-22-89 0935 60 7.0 -48.0 -7.65 <1.0
27-1177  08-22-89 0935 60 7.0 -48.0 -7.65 <1.0
27-1177  08-22-89 0955 -- - -47.0 -7.65 <1.0
27-1177  08-22-89 0955 -- -- -47.0 -7.65 <1.0
27-1180  08-21-89 1250 63 7.0 -47.0 -7.85 <i.0
27-1181  08-23-89 0925 64 7.0 -48.5 -8.05 <1.0
27-1182  08-25-89 0920 -- - -51.5 -8.20 <1.0
27-1183  10-27-89 1200 60 7.0 -40.5 -6.25 <1.0
27-1184  (8-23-89 1530 -- -- -48.5 -7.85 <1.0
27-1185  08-24-89 1705 83 9.0 -48.0 -7.95 <1.0
27-1187 08-24-89 1355 46 6.4 -50.0 -8.35 <1.0
27-1188  08-24-89 0910 50 6.4 -44.4 -7.70 <1.0
27-1170  11-03-89 1400 -- - -50.5 -8.40 <1.0
27-1174  10-31-89 1200 - -- -48.0 -7.80 <1.0
27-1186  10-25-89 1330 - -- -44.5 -7.20 <1.0
19-0237 08-25-88 1745 - -- -- - --
19-0252  11-06-89 1615 72 7.7 -47.5 -7.90 <1.0
19-0254  11-01-89 1330 -- - -46.0 -1.75 <1.0
19-0256  11-02-89 1330 57 6.4 -44.5 -7.45 <L.0

19-0284  08-26-88 1315 -- - - -- -
27-1090  08-09-88 1330 - -- - -- .
27-1092  08-12-88 1225 - - - -- -
27-1093  08-12-88 1000 - -- - - -
27-1099  08-09-88 0915 - - - -- --
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Appendix 2. Results ! '
Highlands study area—Continued

water-g

New Temper-

J ature of  Oxygen,

well Aquifer Station water  dissolved
number code number Local identifier Date Time (deg C) (mg/L)
27-1099 374LSVL  405205074380901 JAMES SMITH 1 08-09-88 0915 13.0 6.8
27-1099 374LSVL  405205074380901 JAMES SMITH 1 08-09-88 1030 13.0 6.8
27-1099 374LSVL  405205074380901 JAMES SMITH 1 08-09-88 1030 13.0 6.8
27-1102 374LSVL  405010074414401 BAIETTO 1 08-17-88 1530 11.5 5.6
27-1105 374LSVL  404807074445601 MCCORMACK 1 08-18-88 1430 11.5 9.1
27-1106 374LSVL  404831074433801 W MORRIS CENTRAL HS 1 08-24-88 1400 12.5 1.2
27-1107 374LSVL  404757074445201 PACZKOWSKI 1 08-18-88 1200 12.0 9.8
27-1108 374LSVL  404746074444601 NAUGHRIGHT 1 08-18-88 0935 11.5 72
27-1118 374LSVL  404811074451501 LYNCH 1 08-22-88 1345 12.0 -
27-1118 374LSVL  404811074451501 LYNCH 1 08-22-88 1345 12.0 -
27-1118 374LSVL  404811074451501 LYNCH 1 11-02-89 1000 11.5 8.0
27-1118 374LSVL  404811074451501 LYNCH 1 11-02-89 1000 11.5 8.0
27-1119- 374LSVL  404725074452101 LONG VALLEY PRESB CH 08-25-88 1030 11.0 10.6
27-1122 374LSVL  404548074491901 VANCE 1 08-23-88 1515 12.5 -
27-1123 374LSVL  405330074363801 KENVIL NEWCRETE 1 OBS 10-25-89 1600 11.0 2.6
27-1125 374LSVL 404934074385901 BLACK RIVER 3 OBS 02-27-90 1750 11.0 5.8
27-1126 374LSVL  404809074415501 BLACK RIVER 4 OBS 05-02-90 1620 11.0 79
27-1156 374LSVL  404624074480301 ODOWD DOM 10-27-89 1000 10.5 3.7
27-1157 374LSVL  404625074474401 RYAN DOM WELL 10-24-89 1300 11.0 8.0
27-1158 374LSVL  404626074474501 RYAN 2 SPRING 10-24-89 1030 11.5 38
27-1158 374LSVL  404626074474501 RYAN 2 SPRING 10-24-89 1030 11.5 38
27-1158 374LSVL 404626074474501 RYAN 2 SPRING 10-24-89 1040 11.5 3.8
27-1158 374LSVL  404626074474501 RYAN 2 SPRING 10-24-89 1040 11.5 3.8
27-1160 374LSVL  404717074463801 WELSH FARMS 1 09-01-89 0950 12.5 5.8
27-1160 374LSVL  404717074463801 WELSH FARMS 1 09-01-89 0950 12.5 5.8
27-1160 374LSVL  404717074463801 WELSH FARMS 1 09-01-89 0955 - 5.8
27-1160 374LSVL  404717074463801 WELSH FARMS 1 09-01-89 0955 -- 5.8
27-1163 374LSVL  404805074451601 COLLING DOM 08-29-89 1615 12.5 9.7
27-1166 374LSVL  404823074442001 ZAIKOWSKI DOM 11-01-89 1700 10.5 6.2
27-1168 374LSVL  404949074414501 MARVELAND FARMS 09-06-89 1025 12.0 1.7
27-1173 374LSVL 405108074411001 RWC PW7-PLEASANT VILL 1 09-06-89 1220 10.0 10.6
27-1175 374LSVL 405137074375001 NORTH JERSEY DEV COM 10-31-89 1000 11.0 7.4
27-1322 374LSVL 405107074383501 RWC 1AT 11-03-89 1030 11.0 4.8
19-0010 400PCMB 404416074464501 SPRING VALLEY1 11-23-88 1145 11.5 3
19-0010 400PCMB 404416074464501 SPRING VALLEY1 10-30-89 1300 12.0 5
19-0236 400PCMB 404432074515601 MILLER 1 08-26-88 0845 11.0 5.2
19-0236 400PCMB 404432074515601 MILLER 1 08-26-88 0845 11.0 5.2
19-0236 400PCMB  404432074515601 MILLER 1 08-26-88 1000 11.0 5.2
19-0236 400PCMB 404432074515601 MILLER 1 08-26-88 1000 11.0 52
19-0236 400PCMB 404432074515601 MILLER 1 09-29-89 1400 10.5 5.5
19-0236 400PCMB 404432074515601 MILLER 1 09-29-89 1400 10.5 5.5
19-0238 400PCMB 404423074475201 SEICKEL 1 08-25-88 1430 11.0 8.7
19-0245 400PCMB 404244074515001 CALIFON 2 11-22-88 1145 10.5 7.5
19-0245 400PCMB 404244074515001 CALIFON 2 10-30-89 1600 10.5 9.8
19-0253 400PCMB 404314074511001 BATSON 234 RT 513 11-06-89 1150 10.5 9.4
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Appendix 2. ter- I alys: ound-water and surface-wate es fro
e ds s! area-—-Continued
Nitrogen,  Nitrogen,, Nitrogen, .
New Specific Specific ammonia nitrite ammonia + _Nitrogen,
Jersey conductance conductance  dissolved  dissolved organic NO, + NOs
well field lab (mg/L as (mg/L as dissolved dissolved

number Date Time (uS/cm) (uS/cm) N) N) (mg/L as N) (mg/L as N)
27-1099  08-09-88 0915 134 -- 0.010 <0.010 0.90 0.740
27-1099  08-09-88 1030 134 = <.010 <.010 1.5 .760
27-1099  08-09-88 1030 134 -- <.010 <.010 1.5 .760
27-1102  08-17-88 1530 178 - <.010 <.010 .20 3.70
27-1105  08-18-88 1430 158 - <.010 <.010 .40 800
27-1106  08-24-88 1400 269 - <.010 <.010 40 410
27-1107 08-18-88 1200 214 -- <.010 <.010 .40 .630
27-1108  08-18-88 0935 249 -- <.010 <.010 .20 1.90
27-1118  08-22-88 1345 199 -- <.010 <.010 .20 2.20
27-1118  08-22-88 1345 199 -- <.010 <.010 .20 2.20
27-1118  11-02-89 1000 216 209 <.010 <.010 .60 2.40
27-1118  11-02-89 1000 216 209 <.010 <.010 .60 2.40
27-1119-  08-25-88 1030 201 - <.010 <.010 .60 1.30
27-1122  08-23-88 1515 139 -- <.010 <.010 <.20 .350
27-1123  10-25-89 1600 150 148 <.010 <.010 <.20 .230
27-1125  02-27-90 1750 140 151 <.010 <.010 <.20 300
27-1126  05-02-90 1620 150 147 <.010 <.010 <20 1.00
27-1156  10-27-89 1000 343 349 <.010 <.010 <.20 1.70
27-1157  10-24-89 1300 545 565 <.010 <.010 40 8.10
27-1158  10-24-89 1030 692 695 030 .010 .60 9.50
27-1158  10-24-89 1030 692 695 .030 .010 .60 9.50
27-1158  10-24-89 1040 692 696 020 .010 .60 9.90
27-1158  10-24-89 1040 692 696 020 010 .60 9.90
27-1160  09-01-89 0950 445 437 <.010 <.010 .20 2.10
27-1160  09-01-89 0950 445 437 <.010 <.010 .20 2.10
27-1160  09-01-89 0955 445 441 <.010 <.010 .70 2.10
27-1160  09-01-89 0955 445 441 <.010 <.010 .70 2.10
27-1163  08-29-89 1615 178 183 <.010 <.010 .60 1.50
27-1166  11-01-89 1700 248 246 <.010 <.010 40 1.90
27-1168  09-06-89 1025 253 265 010 <.010 .20 4.00
27-1173  09-06-89 1220 176 180 .020 <.010 <.20 .850
27-1175  10-31-89 1000 199 195 <.010 <.010 30 .810
27-1322  11-03-89 1030 147 75 <.010 <.010 <.20 .650
19-0010  11-23-88 1145 226 228 <.010 <.010 30 .220
19-0010  10-30-89 1300 259 254 <.010 <.010 <20 270
19-0236  08-26-88 0845 103 -- <.010 <.010 .40 770
19-0236  08-26-88 0845 103 - <.010 <.010 40 770
19-0236  08-26-88 1000 103 - <.010 <.010 .40 .750
19-0236  08-26-88 1000 103 -- <.010 <.010 40 .750
19-0236  09-29-89 1400 94 102 <.010 <.010 .60 .760
19-0236  09-29-89 1400 94 102 <.010 <.010 .60 .760
19-0238  08-25-88 1430 64 - <.010 <.010 20 130
19-0245  11-22-88 1145 212 201 <.010 .020 <.20 2.30
19-0245  10-30-89 1600 199 193 <.010 <.010 .80 2.00
19-0253  11-06-89 1150 107 100 030 <.010 30 1.60
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Appendix 2. Resuits o er-quality analyses of ground-water and surface-water samples from the Ne

Jersey Highlands study area--Continued

New pH Alkalinity, ~ Alkalinity, Phosphorus Carbon
Jersey pH lab field lab ortho, organic,
well (standard (standard ~ (mg/las  (mg/Las  dissolved dissolved

number Date Time units) units) CaC0y) CaCOsy, (mg/lLas P) (mg/L as C)
27-1099 08-09-88 0915 8.4 - 61 64 0.010 2.4
27-1099 08-09-88 1030 8.4 . 61 63 .010 1.0
27-1099 08-09-88 1030 8.4 - 61 63 .010 1.0
27-1102 08-17-88 1530 6.4 - 61 51 <.010 .5
27-1105 08-18-88 1430 8.4 - 72 67 <.010 3
27-1106 08-24-88 1400 8.1 - 123 119 <.010 4
27-1107 08-18-88 1200 8.4 - 91 80 <.010 .5
27-1108 08-18-88 0935 8.1 -- 102 100 <.010 .6
27-1118 08-22-88 1345 7.2 - 63 63 .010 N
27-1118 08-22-88 1345 7.2 - 63 63 .010 7
27-1118 11-02-89 1000 7.3 7.5 69 63 .020 4
27-1118 11-02-89 1000 7.3 7.5 69 63 .020 4
27-1119- 08-25-88 1030 8.3 -- 9 91 .020 .5
27-1122 08-23-88 1515 7.9 - 66 63 .030 .6
27-1123 10-25-89 1600 8.6 8.5 75 67 .030 3
27-1125 02-27-90 1750 8.8 8.7 76 71 <010 .5
27-1126 05-02-90 1620 7.7 8.2 60 64 .060 5
27-1156 10-27-89 1000 7.9 7.9 149 146 <010 5
27-1157 10-24-89 1300 7.9 8.4 163 164 .030 --
27-1158 10-24-89 1030 7.6 7.5 225 228 <.010 --
27-1158 10-24-89 1030 7.6 7.5 225 228 <.010 --
27-1158 10-24-89 1040 7.6 7.5 225 227 <010 -
27-1158 10-24-89 1040 7.6 7.5 225 227 <.010 -
27-1160 09-01-89 0950 7.6 7.8 162 163 <010 4
27-1160 09-01-89 0950 7.6 7.8 162 163 <.010 4
27-1160 09-01-89 0955 7.6 7.7 162 163 <.0I0 4
27-1160 09-01-89 0955 7.6 77 162 163 <.010 4
27-1163 08-29-89 1615 7.6 7.9 85 87 .010 3
27-1166 11-01-89 1700 8.3 8.1 85 95 .010 2
27-1168 09-06-89 1025 5.7 6.1 28 28 <.010 4
27-1173 09-06-89 1220 7.3 7.7 74 74 .020 2
27-1175 10-31-89 1000 7.9 8.1 69 65 .020 2
27-1322 11-03-89 1030 8.4 6.7 -- 26 .020 4
19-0010 11-23-88 1145 6.8 7.2 71 60 <010 4
19-0010 10-30-89 1300 6.9 7.0 66 61 <.010 .6
19-0236 08-26-88 0845 6.5 -- 25 23 .040 3
19-0236 08-26-88 0845 6.5 - 25 23 .040 3
19-0236 08-26-88 1000 6.5 - 25 24 .040 .9
19-0236 08-26-88 1000 6.5 - 25 24 .040 9
19-0236 09-29-89 1400 6.3 6.5 27 24 .040 3
19-0236 09-29-89 1400 6.3 6.5 27 24 .040 3
19-0238 08-25-88 1430 5.8 - 17 16 .020 .6
19-0245 11-22-88 1145 6.5 6.8 40 38 .030 3
19-0245 10-30-89 1600 6.6 6.7 - 36 .020 4
19-0253 11-06-89 1150 6.5 6.4 22 23 .180 .5
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Appendix 2. Res wate ality ana
Jersey Highlands study area--Continued
New Calcium, Magnesium, Sodium, Potassium, Chloride, Sulfate,  Fluoride,
Jersey dissolved dissolved dissolved dissolved dissolved dissolved  dissolved

well (mgL  (mgL  (mg/L (mgL (mgL  (mgL  (mg/L
number Date Time as Ca) asMg) asNa) as K) as Cl) as S04) as F)
27-1099  08-09-88 0915 14 6.9 3.0 0.40 1.2 0.70 0.10
27-1099  08-09-88 1030 14 7.0 31 .40 1.2 2.1 .10
27-1099  08-09-88 1030 14 7.0 3.1 .40 1.2 2.1 .10
27-1102  08-17-88 1530 15 8.4 4.8 1.1 10 3.2 <.10
27-1105  08-18-88 1430 15 9.2 2.9 .70 2.9 4.4 .10
27-1106  08-24-88 1400 26 17 3.7 .80 3.6 1t .10
27-1107  08-18-88 1200 20 12 29 .80 4.2 17 .10
27-1108  08-18-88 0935 23 14 5.9 1.0 9.6 5.3 .10
27-1118  08-22-88 1345 18 9.1 6.7 .90 11 10 .10
27-1118  08-22-88 1345 18 9.1 6.7 90 11 10 .10
27-1118  11-02-89 1000 19 8.8 6.6 .90 12 i .10
27-1118  11-02-89 1000 19 8.8 6.6 .90 12 11 .10
27-1119- 08-25-88 1030 20 12 2.9 1.0 2.7 4.6 .10
27-1122  08-23-88 1515 13 7.5 3.7 .90 1.4 4.2 .10
27-1123  10-25-89 1600 14 59 6.9 .80 3.2 3.0 .10
27-1125  02-27-90 1750 12 8.5 4.8 1.0 1.7 29 .10
27-1126  05-02-90 1620 12 7.0 3.1 .80 2.0 2.7 <.10
27-1156  10-27-89 1000 35 21 3.6 1.4 7.6 15 .10
27-1157  10-24-89 1300 46 29 21 3.6 44 21 .10
27-1158  10-24-89 1030 60 35 23 i1 45 22 .10
27-1158  10-24-89 1030 60 35 23 11 45 22 .10
27-1158  10-24-89 1040 61 35 23 11 47 23 .10
27-1158  10-24-89 1040 61 35 23 11 47 23 .10
27-1160  09-01-89 0950 42 24 14 1.5 31 16 .10
27-1160  09-01-89 0950 42 24 14 1.5 31 16 .10
27-1160  09-01-89 0955 42 23 14 1.6 31 16 .10
27-1160  09-01-89 0955 42 23 14 1.6 31 16 .10
27-1163  08-29-89 1615 18 9.6 4.9 .70 1.9 <1.0 .10
27-1166  11-01-89 1700 23 13 5.1 .60 11 6.0 <.10
27-1168  09-06-89 1025 22 8.9 11 2.0 34 23 <.10
27-1173  09-06-89 1220 17 8.9 4.4 .60 7.5 3.0 .10
27-1175  10-31-89 1000 16 9.3 6.3 .70 15 2.0 .10
27-1322  11-03-89 1030 6.1 1.8 57 .50 1.7 6.0 <.10
19-0010  11-23-88 1145 26 5.7 10 .70 14 38 .20
19-001¢  10-30-89 1300 29 6.1 11 .70 19 28 .20
19-0236  08-26-88 0845 8.0 2.7 6.1 .80 5.1 13 .10
19-0236  08-26-88 0845 8.0 2.7 6.1 .80 5.1 13 10
19-0236  08-26-88 1000 7.9 2.6 6.3 70 3.8 13 .10
19-0236  08-26-88 1000 7.9 26 6.3 .70 3.8 13 .10
19-0236  09-29-89 1400 8.4 2.5 6.7 .80 5.0 13 .10
19-0236  09-29-89 1400 8.4 2.5 6.7 .80 5.0 13 .10
19-0238  08-25-88 1430 4.8 1.8 33 .50 1.8 9.6 .10
19-0245 11-22-88 1145 20 6.6 7.9 90 18 19 <.10
19-0245 10-30-89 1600 19 6.0 7.4 .80 18 17 <.10
19-0253 11-06-89 1150 9.2 3.6 3.7 1.0 29 13 .10
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Appendix 2. Results of water-qua
Highlands study area--Continued

New Silica, Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt,
Jersey dissolved  dissolved dissolved dissolved dissolved  dissolved  dissolved

well (mg/L (ne/L (ng/L (ug/L (ng/L (ng/L (ng/L
number Date Time as 5i0,) as As) as Ba) as Be) as Cd) as Cr) as Co)
27-1099 08-09-88 0915 11 - 4 <0.5 1.0 <5 <3
27-1099 08-09-88 1030 11 - 4 <5 1.0 <5 <3
27-1099 08-09-88 1030 11 - 4 <5 1.0 <5 <3
27-1102 08-17-88 1530 15 -- 30 <5 <1.0 <5 <3
27-1105 08-18-88 1430 14 - 10 <5 <1.0 <5 <3
27-1106 08-24-88 1400 12 - 20 <5 <1.0 <5 <3
27-1107 08-18-88 1200 14 - 7 <5 <1.0 <5 <3
27-1108 08-18-88 0935 16 - 16 <5 <1.0 <5 <3
27-1118 08-22-88 1345 21 -- 9 <.5 2.0 <5 <3
27-1118 08-22-88 1345 21 - 9 <5 2.0 <5 <3
27-1118 11-02-89 1000 21 <1 8 <5 <1.0 <5 <3
27-1118 11-02-89 1000 21 <1 8 <5 <1.0 <5 <3
27-1119- 08-25-88 1030 15 - 15 <5 <].0 <5 <3
27-1122 08-23-88 1515 17 - 8 <5 2.0 <5 <3
27-1123 10-25-89 1600 14 <i 5 <5 <1.0 <5 <3
27-1125 02-27-90 1750 13 <1 9 <.5 <1.0 <5 <3
27-1126 05-02-90 1620 14 <1 9 <5 <].0 <5 <3
27-1156 10-27-89 1000 11 <1 13 <.5 <1.0 <5 <3
27-1157 10-24-89 1300 9.5 <1 22 <5 <1.0 <5 <3
27-1158 10-24-89 1030 9.5 <} 33 <5 <1.0 <5 <3
27-1158 10-24-89 1030 95 <1 33 <.5 <1.0 <5 <3
27-1158 10-24-89 1040 9.6 <1 33 <.5 <1.0 <5 <3
27-1158 10-24-89 1040 9.6 <1 33 <5 <1.0 <5 <3
27-1160 09-01-89 0950 18 <1 18 <5 <1.0 <5 <3
27-1160 09-01-89 0950 18 <1 18 <5 <1.0 <5 <3
27-1160 09-01-89 0955 18 <1 17 <5 <1.0 <5 <3
27-1160 09-01-89 0955 18 <1 17 <.5 <1.0 <5 <3
27-1163 08-29-89 1615 22 <1 11 <5 <1.0 <5 <3
27-1166 11-01-89 1700 14 <1 13 <.5 <1.0 <5 <3
27-1168 09-06-89 1025 16 <1 110 <5 <1.0 <5 <3
27-1173 09-06-89 1220 20 <] 5 <5 <1.0 <5 <3
27-1175 10-31-89 1000 16 <] 7 <5 <1.0 <5 <3
27-1322 11-03-89 1030 27 <1 3 <5 <1.0 <5 <3
19-0010 11-23-88 1145 22 <1 -- - <1.0 <1 -
19-0010 10-30-89 1300 22 <l <2 <.5 <1.0 <5 <3
19-0236 08-26-88 0845 31 -- 10 <5 <1.0 <5 <3
19-0236 08-26-88 0845 31 - 10 <5 <l.0 <5 <3
19-0236 08-26-88 1000 29 - 10 <5 <I.0 <5 <3
19-0236 08-26-88 1000 29 - 10 <5 <I.0 <5 <3
19-0236 09-29-89 1400 29 <1 - - <1.0 <1 --
19-0236 09-29-89 1400 29 <1 - - <1.0 <] --
19-0238 08-25-88 1430 19 -- 2 <5 <1.0 <5 <3
19-0245 11-22-88 1145 27 <1 -- - <1.0 <1 -
19-0245 10-30-89 1600 26 <] 12 <5 <1.0 <5 <3
19-0253 11-06-89 1150 15 <1 32 <5 <1.0 <5 <3
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Appendix 2.

esults of water-quali

Highlands study area—Continued

New Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Silver,

Jersey dissolved  dissolved  dissolved dissolved  dissolved dissolved  dissolved

well (ng/L (ne/L (ng/L (ng/L (ng/L. (pg/L (ng/L
number Date Time as Cu) as Fe) as Pb) as Mn) as Mo) as Ni) as Ag)
27-1099  08-09-88 0915 <10 26 <10 3 <10 <10 1.0
27-1099  08-09-88 1030 <10 37 10 3 <10 <10 3.0
27-1099  08-09-88 1030 <10 37 10 3 <10 <10 3.0
27-1102  08-17-88 1530 <10 <3 <10 1 <10 <10 <1.0
27-1105  08-18-88 1430 <10 <3 <10 <1 <10 <10 <1.0
27-1106  08-24-88 1400 <10 <3 <10 14 <10 <10 <1.0
27-1107 08-18-88 1200 <10 <3 <10 <1 <10 <10 <1.0
27-1108  08-18-88 0935 <i0 <3 10 <1 <10 <10 <1.0
27-1118  08-22-88 1345 <i0 4 <10 <1 <10 <10 <1.0
27-1118  08-22-88 1345 <10 4 <i0 <1 <10 <10 <1.0
27-1118  11-02-89 1000 <10 <3 <10 <1 <10 <10 <1.0
27-1118  11-02-89 1000 <t0 <3 <10 <1 <10 <10 <1.0
27-1119-  08-25-88 1030 <10 3 <10 <1 <10 <10 <1.0
27-1122  08-23-88 1515 <10 12 10 5 <10 <10 3.0
27-1123  10-25-89 1600 <10 10 <10 <1 <10 <10 <1.0
27-1125  02-27-90 1750 <10 15 <10 56 <10 <10 <1.0
27-1126  05-02-90 1620 <10 22 <10 49 <10 <10 <1.0
27-1156  10-27-89 1000 <10 <3 <10 <1 <10 <10 <1.0
27-1157  10-24-89 1300 <10 8 <10 <1 <10 <10 2.0
27-1158  10-24-89 1030 <10 13 <10 6 <10 <10 <1.0
27-1158  10-24-89 1030 <10 13 <10 6 <10 <10 <1.0
27-1158  10-24-89 1040 <10 17 <10 6 <10 <10 <1.0
27-1158  10-24-89 1040 <10 17 <10 6 <10 <10 <1.0
27-1160  09-01-89 0950 <10 17 20 <1 <10 10 <1.0
27-1160  09-01-89 0950 <10 17 20 <l <10 10 <1.0
27-1160  09-01-89 0955 <10 5 <10 <1 <10 10 <1.0
27-1160  09-01-89 0955 <10 5 <10 <1 <10 10 <1.0
27-1163  08-29-89 1615 <10 4 <10 <l <10 <10 <1.0
27-1166  11-01-89 1700 <10 <3 10 <i <10 <10 <1.0
27-1168  09-06-89 1025 <10 30 <10 5 <10 <10 <1.0
27-1173  09-06-89 1220 <10 6 <10 <1 <10 <10 <1.0
27-1175  10-31-89 1000 <10 15 20 3 <10 <10 <1.0
27-1322 11-03-89 1030 <10 70 <10 <1 <i0 <10 <1.0
19-0010  11-23-88 1145 2 960 <5 120 -- -- --
19-0010  10-30-89 1300 <10 990 <10 120 <10 <10 1.0
19-0236  08-26-88 0845 <10 5 10 2 <10 <10 <1.0
19-0236  08-26-88 0845 <10 5 10 2 <10 <10 <1.0
19-0236  08-26-88 1000 <10 4 <10 5 <10 <10 <1.0
19-0236  08-26-88 1000 <10 4 <10 5 <10 <10 <i.0
19-0236  09-29-89 1400 9 <3 3 8 -- -- -
19-0236  09-29-89 1400 9 <3 3 8 -- - -
19-0238  08-25-88 1430 <10 9 <10 1 <10 <10 2.0
19-0245  11-22-88 1145 4 4 <5 2 -- - -
19-0245  10-30-89 1600 <10 8 <10 2 <10 <10 1.0
19-0253  11-06-89 1150 <10 <3 <10 <i <10 <10 <1.0
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Appendix 2. Resul ater-quality anal
the New Jerse ea—Continued

New Strontium, Vanadium, Zinc, Aluminum, Lithium, Bromide,
Jersey dissolved dissolved dissolved dissolved dissolved disolved

well } (ng/L (ug/L (ng/L (png/L (ng/L (ng/L
number Date Time as Sr) asV) as Zn) as Al) as Li) as Br)
27-1099  08-09-88 0915 22 <6 <3 <10 <4 0.012
27-1099  08-09-88 1030 22 <6 7 <10 <4 .011
27-1099  08-09-88 1030 22 <6 7 <10 <4 011
27-1102  08-17-88 1530 40 <6 61 <10 <4 .15
27-1105  08-18-88 1430 17 <6 3 <10 <4 .015
27-1106  08-24-88 1400 32 <6 130 <10 4 .010
27-1107  08-18-88 1200 19 <6 6 <10 <4 .014
27-1108  08-18-88 0935 30 <6 5 <10 <4 025
27-1118  08-22-88 1345 49 <6 13 <10 <4 .028
27-1118  08-22-88 1345 49 <6 13 <10 <4 .028
27-1118  11-02-89 1000 51 <6 <3 <10 <4 020
27-1118  11-02-89 1000 51 <6 <3 <10 <4 .020
27-1119-  08-25-88 1030 31 <6 <3 <10 5 .017
27-1122  08-23-88 1515 26 <6 11 <10 5 .013
27-1123  10-25-89 1600 32 <6 <3 <10 <47 <.010
27-1125  02-27-90 1750 32 <6 <3 <10 <47 010
27-1126  05-02-90 1620 24 <6 <3 20 <4 .010
27-1156  10-27-89 1000 64 <6 62 <10 8 .020
27-1157  10-24-89 1300 70 <6 <3 <10 11 .030
27-1158  10-24-89 1030 110 <6 <3 <10 11 .030
27-1158  10-24-89 1030 110 <6 <3 <10 11 .030
27-1158  10-24-89 1040 110 <6 6 <10 12 .030
27-1158  10-24-89 1040 110 <6 6 <10 12 .030
27-1160  09-01-89 0950 92 <6 14 10 9 .040
27-1160  09-01-89 0950 92 <6 14 10 9 .040
27-1160  09-01-89 0955 91 <6 13 <10 9 .040
27-1160  09-01-89 0955 91 <6 13 <10 9 .040
27-1163  08-29-89 1615 28 <6 3 <10 <4 <.010
27-1166  11-01-89 1700 26 <6 4 <10 <4 .030
27-1168  09-06-89 1025 120 <6 7 30 <4 .030
27-1173  09-06-89 1220 29 <6 6 <10 <4 .020
27-1175  10-31-89 1000 26 <6 <3 <10 <4 11
27-1322  11-03-89 1030 32 <6 6 <10 <4 010
19-0010  11-23-88 1145 - - 5 <10 -- -
19-0010  10-30-89 1300 100 <6 <3 <10 6 .040
19-0236  08-26-88 0845 27 <6 370 <10 <4 .018
19-0236  08-26-88 0845 27 <6 370 <10 <4 018
19-0236  08-26-88 1000 29 <6 740 <i0 <4 .019
19-0236  08-26-88 1000 29 <6 740 <10 <4 .019
19-0236  09-29-89 1400 - - 640 <10 - -
19-0236  09-29-89 1400 - - 640 <10 - -
19-0238  08-25-88 1430 11 <6 640 <10 <4 .020
19-0245  11-22-88 1145 - - 270 <10 - -
19-0245  10-30-89 1600 48 <6 200 <10 <4 .030
19-0253  11-06-89 1150 39 <6 4 <10 <4 .010
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BSHLILS i 13 ana 8¢S 0] 210
from the New Jersey Highlands study area—Continued

Appendix 2.

Tritium,
2 sigma, H-2/H-1 0-18/0-16 Sulfate
New error, stable stable water
Jersey Tritium,  water, whole isotoope isotope dissolved
well total total ratio ratio uncorrected
number Date Time (pCi/L) (pCi/L) (permil)  (per mil) (mg/L)

27-1099  08-09-88 0915 - - - - -
27-1099  08-09-88 1030 - - - - -
27-1099  08-09-88 1030 - - - - -
27-1102  08-17-88 1530 - - -47.5 -7.85 -
27-1105  08-18-88 1430 - - - - -

27-1106  08-24-88 1400 -- - - -- -
27-1107  08-18-88 1200 -- -- - -- -
27-1108  08-18-88 0935 - -- -- -- --
27-1118  08-22-88 1345 -- - - - -
27-1118  08-22-88 1345 - - - - -

27-1118 11-02-89 1000 -- - -49.0 -7.95 <1.0
27-1118 11-02-89 1000 - - -49.0 -7.95 <1.0
27-1119-  08-25-88 1030 - -- - -- -
27-1122  08-23-88 1515 -- - -- - --

27-1123 10-25-89 1600 <5.7 3.8 -50.5 -8.35 <1.0
27-1125  02-27-90 1750 <5.7 3.8 -50.4 -8.35 --

27-1126  05-02-90 1620 18 3.8 -49.0 -8.20 -

27-1156  10-27-89 1000 -- - -50.0 -7.85 <l.0
27-1157 10-24-89 1300 61 7.0 -47.5 -8.05 <1.0
27-1158  10-24-89 1030 - - -47.0 -7.85 <1.0
27-1158  10-24-89 1030 -- -- -47.0 -7.85 <1.0
27-1158 10-24-89 1040 -- -- -47.5 -7.65 <10
27-1158 10-24-89 1040 -- -- -47.5 -7.65 <1.0
27-1160  09-01-89 0950 53 6.4 -48.0 -7.90 <1.0
27-1160  09-01-89 0950 53 6.4 -48.0 -7.90 <1.0
27-1160  09-01-89 0955 -- -- -49.0 -7.85 <1.0
27-1160  09-01-89 0955 -- -- -49.0 -7.85 <1.0
27-1163  08-29-89 1615 100 9.0 -49.5 -8.20 <1.0
27-1166  11-01-89 1700 - - -49.5 -8.05 <1.0
27-1168  09-06-89 1025 68 9.0 -46.0 -7.60 <1.0
27-1173  09-06-89 1220 63 7.0 -50.0 -8.20 <1.0
27-1175 10-31-89 1000 -- -- -515 -8.30 <1.0
27-1322 11-03-89 1030 -- - -50.5 -8.35 <1.0
19-0010  11-23-88 1145 -- - -- -- -

19-0010  10-30-89 1300 59 7.0 -46.5 -7.70 <1.0

19-0236  08-26-88 0845 - - - - -
19-0236  08-26-88 0845 - - - - -
19-0236  08-26-88 1000 - - - - -
19-0236  08-26-88 1000 - - - - -
190236 09-29-89 1400 - - - - <1.0

19-0236  09-29-89 1400 - - - - <1.0
19-0238  08-25-88 1430 - - - - -
190245  11.22-88 1145 - - - - -
19-0245  10-30-89 1600 - - -45.0 -7.80 <1.0
190253 11-06-89 1150 60 7.0 -46.0 -7.75 <1.0

152



S ater-qua
Highlands study area—Continued

New Temper-
Jersey ature of  Oxygen,
well Aquifer Station Local water  dissolved
number code number identifier Date Time (deg C) (mg/L)
27-1103 400PCMB 405228074401401 ROXBURY TWP WD 10 08-19-88 0945 10.5 --
27-1104 400PCMB 405228074401301 ROXBURY TWP WD 11 08-19-88 1030 11.5 8.2
27-1120 400PCMB 404813074461701 SMITH DOM 08-22-88 1700 10.5 -
27-1120 400PCMB 404813074461701 SMITH DOM 09-28-89 1550 10.5 54
27-1145 400PCMB 405006074402001 ROXBURY 5 11-28-88 1300 11.5 6.1
27-1145 400PCMB 405006074402001 ROXBURY 5 10-23-89 1500 11.5 6.7
27-1154 400PCMB 404508074480201 GERNON DOM 11-03-89 1630 10.5 10.2
27-1155 400PCMB 404546074492601 VANCE 2 SPRING 10-24-89 1600 10.0 9.0
27-1159 400PCMB 404700074473801 ALLEN 1 SPRING 10-26-89 1200 10.0 9.7
27-1161 400PCMB 404751074455601 HIGGINS DOM 08-29-89 1315 12.0 8
27-1162 400PCMB 404802074450101 GOETZ DOM 08-31-89 1835 11.5 4.5
27-1171 400PCMB 405058074420701 FLYNN DOM 08-30-89 1010 11.5 29
27-1179 400PCMB 405237074394201 LOZAUSKAS DOM 08-21-89 1530 11.0 .1
Nltrogen,
New Specific Specific Nitrogen, Nitrogen, ammonia + Nitrogen,
Jersey conductance conductance  ammonia nitrite organic NO, +NO3
well field lab dissolved disolved dissolved dissolved
number Date Time (uS/em) (uS/cm) (mg/LasN) (mg/LasN) (mg/LasN) (mg/L as N)
27-1103  08-19-88 0945 78 - <0.010 <0.010 0.20 0.190
27-1104  08-19-88 1030 65 -- <.010 <.010 .20 <.100
27-1120 08-22-88 1700 121 = <.010 <.010 .50 1.10
27-1120  09-28-89 1550 108 121 <.010 <.010 .70 1.30
27-1145  11-28-88 1300 125 127 <.010 <.010 20 .220
27-1145  10-23-89 1500 134 127 - - - -
27-1154  11-03-89 1630 100 96 <.010 <.010 20 1.70
27-1155  10-24-89 1600 156 153 <.010 <.010 <20 480
27-1159  10-26-89 1200 69 57 .010 .010 <.20 <.100
27-1161  08-29-89 1315 180 184 .010 <.010 .30 <.100
27-1162  08-31-89 1835 225 226 <.010 <.010 <.20 .540
27-1171  08-30-89 1010 239 238 .020 <.010 <.20 <.100
27-1179  08-21-89 1530 -- 235 .010 .020 .70 <.100
New pH Alkalinity, Alkalinity, Phosphorus Carbon
Jersey pH lab field lab ortho, organic,
well (standard  (standard (mg/Las (mg/Las dissolved  dissolved
number Date Time units) units) CaCO;)  CaCO3) (mg/L asP) (mg/L as C)
27-1103 08-19-88 0945 6.3 - 41 34 0.030 0.5
27-1104  08-19-88 1030 6.6 - 25 22 .020 5
27-1120 08-22-88 1700 6.0 -- 29 20 .010 7
27-1120 09-28-89 1550 5.9 6.1 19 20 .020 5
27-1145 11-28-88 1300 7.3 7.8 69 60 .030 3
27-1145 10-23-89 1500 7.0 8.3 51 58 - 5
27-1154 11-03-89 1630 6.3 6.2 25 21 .020 3
27-1155 10-24-89 1600 6.2 6.9 28 28 <.010 8
27-1159 10-26-89 1200 59 6.6 10 7.0 <.010 --
27-1161 08-29-89 1315 8.0 8.1 57 58 <.010 3
27-1162 08-31-89 1835 8.0 8.0 96 98 <.010 6.7
27-1171 08-30-89 1010 79 7.8 57 57 <.010 2
27-1179 08-21-89 1530 8.6 8.3 62 63 <.010 4
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Appendix 2. Resu wa Ja]
Highlands study area—Continued

New Calcium, Magnesium, Sodium, Potassium, Chloride, $ulfate, Fluoride,
Jersey dissolved dissolved  dissolved dissolved dissolved dissolved dissolved
well (mgl  (mgl  (mgl  (mgL  (mgl  (mgL  (mgL
number Date Time as Ca) as Mg) as Na) as K) as Cl) as SOy) as F)
27-1103 08-19-88 0945 6.9 2.7 5.5 0.50 2.4 24 0.10
27-1104 08-19-88 1030 58 1.7 3.8 .50 1.9 6.8 .10
27-1120 08-22-88 1700 11 3.5 4.7 .60 11 12 <.10
27-1120 09-28-89 1550 11 3.5 5.0 .60 12 12 <.10
27-1145 11-28-88 1300 16 4.0 6.4 70 1.1 32 20
27-1145 10-23-89 1500 14 3.5 6.3 .60 1.4 3.0 20
27-1154 11-03-89 1630 8.8 2.0 5.9 .90 23 13 <.10
27-1155 10-24-89 1600 12 5.4 7.2 70 12 19 .10
27-1159 10-26-89 1200 3.8 1.8 3.2 .40 1.8 13 .10
27-1161 08-29-89 1315 25 3.8 6.7 .50 1.9 26 .10
27-1162 08-31-89 1835 22 14 34 .70 4.8 13 .10
27-1171 08-30-89 1010 32 3.5 11 .70 7.7 40 .50
27-1179 08-21-89 1530 18 4.1 23 .70 24 12 30
New Silica, Arsenic,  Barium, Beryllium, Cadmium, Chromium, Cobalt,
Jersey dissolved  dissolved  dissolved dissolved  dissolved  dissolved  dissolved
well (mg/L (ng/L (gL (gL (ng/L (ng/L (ng/L
number Date Time as Si0,) as Be) as Ba) as Be) as Cd) as Cr) as Co)
27-1103 08-19-88 0945 25 -- 3 <0.5 <1.0 <5 <3
27-1104 08-19-88 1030 19 - 3 <5 <1.0 <5 <3
27-1120 08-22-88 1700 16 -- 5 <5 1.0 <5 <3
27-1120 09-28-89 1550 16 <1 - - <1.0 <1 --
27-1145 11-28-88 1300 27 <1 - - <1.0 <1 --
27-1145 10-23-89 1500 27 <1 <2 <5 <1.0 <5 <3
27-1154 11-03-89 1630 24 <1 <2 <5 <1.0 <5 <3
27-1155 10-24-89 1600 24 <1 9 <5 <1.0 <5 <3
27-1159 10-26-89 1200 15 <1 6 <5 <1.0 <5 <3
27-1161 08-29-89 1315 18 <1 12 <5 <1.0 <5 <3
27-1162 08-31-89 1835 13 <1 9 <5 <1.0 <5 <3
27-1171 08-30-89 1010 27 <1 6 <.5 1.0 <5 <3
27-1179 08-21-89 1530 18 <1 <2 <5 <1.0 <5 <3
New Copper, Iron, Lead, Manganese, Molybdenum,  Nickel, Silver,
Jersey dissolved dissolved  dissolved dissolved dissolved dissolved dissolved
well ‘ (ng/L (ng/L (ug/L (ng/L (ng/L (ug/L (ng/L
number Date Time as Cu) as Fe) as Pb) as Mn) as Mo) as Ni) as Ag)
27-1103 08-19-88 0945 10 10 <10 <1 <10 <10 <1.0
27-1104 08-19-88 1030 <i0 11 <10 14 <10 <10 <1.0
27-1120 08-22-88 1700 <10 <3 <10 <1 <10 <10 1.0
27-1120 09-28-89 1550 15 <3 1 <1 -- - -~
27-1145 11-28-88 1300 1 12 <5 5 -- - -
27-1145 10-23-89 1500 <10 <3 <10 <1 <10 <10 1.0
27-1154 11-03-89 1630 <10 <3 <10 <1 <10 <10 <1.0
27-1155 10-24-89 1600 <10 <3 <10 <1 <10 <10 <1.0
27-1159 10-26-89 1200 <10 6 <10 <1 <10 <10 1.0
27-1161 08-29-89 1315 <10 4 <10 2 <10 <10 <1.0
27-1162 08-31-89 1835 <10 5 10 3 <10 <10 <10
27-1171 08-30-89 1010 <10 67 10 100 <10 <10 2.0
27-1179 08-21-89 1530 <10 7 <10 12 <10 <10 <L.0

154



Appendix 2.

the New Jersey Highlands study area—Continued

New Strontium, Vanadium, Zinc, Aluminum, Lithium, Bromide,
Jersey dissolved  dissolved dissolved dissolved dissolved  dissolved
well ] (ng/L (ng/L (ng/L (ng/L (ng/L (ng/L
number Date Time as Sr) as V) as Zn) as Al) as Li) as Br)
27-1103 08-19-88 0945 35 <6 200 <10 <4 023
27-1104 08-19-88 1030 23 <6 1,600 30 <4 016
27-1120 08-22-88 1700 33 <6 <3 <10 <4 022
27-1120 09-28-89 1550 - - 7 <10 - -
27-1145 11-28-88 1300 -- - 7 <10 - --
27-1145 10-23-89 1500 28 <6 8 <10 <4 <.010
27-1154 11-03-89 1630 70 <6 <3 <10 <4 .010
27-1155 10-24-89 1600 46 <6 <3 <10 <4 .020
27-1159 10-26-89 1200 21 <6 3 <10 <4 010
27-1161 08-29-89 1315 72 <6 <3 20 5 <.010
27-1162 08-31-89 1835 29 <6 7 <10 <4 .020
27-1171 08-30-89 1010 110 <6 4 20 6 010
27-1179 08-21-89 1530 50 <6 4 <10 <4 .020
Tritium,
2 sigma, H-2/H-1  O-18/0-16 Sulfate
New error, stable stable water
Jersey Tritium, water, whole isotope isotope dissolved
well total total ratio ratio uncorrected
number Date Time (pCi/L) (pCi/L) (permil)  (per mil) (mg/L)
27-1103 08-19-88 0945 - - -- -- -
27-1104 08-19-88 1030 - - - -- --
27-1120 08-22-88 1700 - - - - -
27-1120 09-28-89 1550 - - - -- <1.0
27-1145 11-28-88 1300 -- -- - - -
27-1145 10-23-89 1500 - -- -51.5 -8.35 <1.0
27-1154 11-03-89 1630 - -- -46.5 -7.90 <1.0
27-1155 10-24-89 1600 64 - -44.5 -1.70 <1.0
27-1159 10-26-89 1200 -- -- -43.0 -7.05 <1.0
27-1161 08-29-89 1315 57 7.7 -46.0 -7.95 <1.0
27-1162 08-31-89 1835 -- - -51.0 -8.15 <1.0
27-1171 08-30-89 1010 35 5.8 -515 -8.45 <1.0
27-1179 08-21-89 1530 22 3.8 -52.5 -8.40 <1.0
Temper- Specific Specific
ature Oxygen, conductance conductance
Station Local water dissolved field lab
number identifier Date Time (deg C) (mg/L) (uS/cm) (uS/cm)
01396147 DRAKES BROOK NEAR FLANDERS 08-24-89 1445 20.5 8.4 442 334
01396153 DRAKES BROOK TRIB 2 NEARF 08-24-89 1215 17.5 9.0 200 204
01396160 DRAKES BROOK AT REGER ROAD 08-24-89 1700 22.5 8.2 319 443
01396185 SB RARITAN RIVER ATFOUR B 08-24-89 1000 18.0 8.9 250 251
01396220 STONY BROOK AT NAUGHRIGHT, 10-24-63 -- 13.0 -~ 920 --
01396220 STONY BROOK AT NAUGHRIGHT, 08-23-89 1330 19.5 8.7 140 146
01396230 SB RARITAN RIVER NEAR LONG 08-23-89 1545 21.5 9.5 233 238
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Appendix 2. Resy ate :
Highlands study area--Continued

Nitrogen, .
ammonia + _Nitrogen,
Nitrogen, Nitrogen, organic  NOp+ NOj pH
ammonia nitrite dissolved  dissolved pH lab
Station dissolved dissolved (mg/L as (mg/L as (standard (standard
number Date Time (mg/L asN) (mg/L asN) N) N) units) units)
01396147 08-24-89 1445 0.010 <0.010 0.50 1.30 8.2 8.0
01396153 08-24-89 1215 <.010 <.010 .50 2.00 7.8 7.9
01396160  08-24-89 1700 020 010 .60 1.40 8.4 8.0
01396185 08-24-89 1000 030 010 .30 1.40 8.0 79
01396220 10-24-63 - - - -- - 6.9 -
01396220  08-23-89 1330 .010 <010 40 .880 79 7.9
01396230  08-23-89 1545 040 .030 50 1.50 8.5 8.3

Alkalinity,  Alkalinity, Phosphorus  Carbon Calcium,  Magnesium,

field lab ortho, organic, dissolved dissolved

Station (mg/L as (mg/L as dissolved  dissolved (mg/L (mg/L

number Date Time CaCOy) CaCO;)  (mg/LasP) (mg/L asC) as Ca) as Mg)
01396147 08-24-89 1445 89 68 0.030 32 26 11
01396153 08-24-89 1215 27 28 110, 1.7 13 48
01396160 08-24-89 1700 77 95 010 3.0 36 16
01396185 08-24-89 1000 57 57 050 2.7 19 8.6
01396220 10-24-63 - 34 - - - - --
01396220 08-23-89 1330 33 56 .020 1.8 13 45
01396230 08-23-89 1545 64 66 120 2.6 20 94

Sodium, Potassium, Chloride, Sulfate,  Fluoride, Silica, Arsenic,
dissolved dissolved dissolved dissolved dissolved dissolved dissolved

Station (mg/L (mg/L (mg/.  (mg/L (mg/L (mg/L (ng/L
number Date Time as Na) as K) asCl)  as Soy) as F) as 8i07) a5 As)
01396147 08-24-89 1445 20 1.9 45 15 0.10 13 <1
01396153 08-24-89 1215 16 1.4 29 10 10 16 <1
01396160 08-24-89 1700 26 19 63 20 .10 15 <l
01396185 08-24-89 1000 13 1.4 26 11 .10 13 1
01396220 10-24-63 -- -- -- 3.0 6.4 . - -
01396220 08-23-89 1330 6.7 1.2 11 10 10 18 <1
01396230 08-23-89 1545 11 1.4 21 9.0 10 15 1
Barium,  Beryllium. Cadmium, Chromium. Cobalt, Copper, Iron,
) dissolved dissolved  dissolved dissolved dissolved dissolved dissolved
Station (ng/L (ng/L (ug/L (ng/L (ng/L (pg/L (ng/L
number Date Time as Ba) as Be) as Cd) as Cr) as Co) as Cu) as Fe)
01396147  08-24-89 1445 40 <0.5 <1.0 <5 <3 <10 47
01396153 08-24-89 1215 27 <5 <1.0 <5 <3 <10 17
01396160  08-24-89 1700 27 <.5 <1.0 <5 <3 <10 55
01396185 08-24-89 1000 35 <.5 <l.0 <5 <3 <10 68

01396220  10-24-63 - - - - - - - -

01396220  08-23-89 1330 39 <.5 <1.0 <5 <3 <10 19
01396230  08-23-89 1545 34 <.5 <1.0 <5 <3 <10 50
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Appendix 2.
study area—Continued

Lead, Manganese, Molybdenum,  Nickel, Silver, Strontium, Vanadium,
dissolved dissolved dissolved dissolved dissolved dissolved dissolved
Station _ (ne/L (ng/L gl (el (gl (/L (ng/L
number Date Time as Pb) as Mn) as Mo) as Ni) as Ag) as Sr) as V)
01396147  08-24-89 1445 <10 7 <10 <10 <1.0 83 <6
01396153  08-24-89 1215 <10 2 <10 <10 <1.0 82 <6
01396160  08-24-89 1700 <I0 11 <10 <10 <1.0 92 <6
01396185  08-24-89 1000 <10 23 <10 <10 2.0 63 <6
01396220 10-24-63 -- -- - -- - - - --
01396220 08-23-89 1330 <I0 2 <10 <10 1.0 58 <6
01396230 08-23-89 1545 <10 6 <10 <10 <1.0 57 <6

H-2/H-1  0O-18/0-16 Sulfate

Zinc, Aluminum, Lithium, Bromide, stable stable water
dissolved  dissolved  dissolved dissolved isotope isotope dissolved

Station (ng/L (ng/L (ng/L (ng/L ratio ratio uncorrected

number Date Time as Zn) as Al) as Li) as Br) (per mil) (per mil) (mg/L)
01396147 08-24-89 1445 3 40 <4 0.010 -46.0 -7.25 <1.0
01396153 08-24-89 1215 3 20 <4 <.010 -47.0 -7.70 <1.0
01396160 08-24-89 1700 7 40 <4 .030 -44.0 -7.15 <1.0
01396185 08-24-89 1000 17 30 <4 <.010 -45.0 -7.05 <1.0
01396220 10-24-63 - - - - - - - --
01396220 08-23-89 1330 <3 40 <4 <.010 -45.0 -7.65 <1.0
01396230 08-23-89 1545 <3 30 <4 <,010 -45.0 -7.35 <1.0
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Appendix 3.

(87Sr, strontium-87; ®°Sr, strontium-86; --, sample not analyzed}

New
Jersey
well
number Local identifier 8751/%6 ¢
Valley-fill aguifers
19-0255 MERRILL DOM 0.71392
27-1089 CHUDOBA 1 71756
27-1091 WIEN LABORATORIES 1 70977
27-1094 MORRIS CO MUA B4 LOWER 71389
27-1095 MORRIS CO MUA B4 UPPER 71174
27-1096 MORRIS CO MUA B6 LOWER 71106
27-1097 MORRIS CO MUA B6 UPPER 71250
27-1098 BOHS 1 70957
27-1100 ROXBURY WATER CO 1 71063
27-1101 GRABER 1 71037
27-1121 BEAM 1 71220
27-1124 KENVIL NEWCRETE USGS 2 71218
27-1165 EBERBACH 1 71102
27-1167 REDER DOM 71011
27-1169 WEB DYNAMICS IND 71079
27-1172 DAWSON DOM 71090
Carbonate-rock aquifer
19-0237 KENNEDY 1 71383
19-0252 BAUMGARTNER DOM REPLACE 70965
19-0254 JONES DOM 71993
19-0256 BARKMAN RT 513 STANDBY 71270
19-0284 MARTINO 1 71162
27-1090 MORRIS COMUA 5 71597
27-1092 MT OLIVE TWP FLANDERS?2 71245, .71239, .71248*
27-1093 MT OLIVE TWP FLANDERS3 71115
27-1099  JAMES SMITH 1 71121, 71117%*
27-1102 BAIETTO 1 71155
27-1105 MCCORMACK 1 0.71122
27-1106 W MORRIS CENTRAL HS 1 71151
27-1107 PACZKOWSKI 1 71030
27-1108 NAUGHRIGHT 1 71147
27-1118 LYNCH 1 71120, .71116%**
27-1119- LONG VALLEY PRESB CH 71336
27-1122 VANCE 1 71197
27-1123 KENVIL NEWCRETE USGS 1 71278
27-1156 ODOWD DOM 71103
27-1157 RYAN DOM WELL .71089
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Appendix 3. -87 to strontium-86 in ground-water
samples [rom the New Jersey Highlands study area—Continued
New
Jersey
well
number Local identifier 87g/86gc
Carbonate-rock aquifer--Continued
27-1158 RYAN 2 SPRING 1103, .71105**
27-1160 WELSH FARMS | 71063, .71072**
27-1163 COLLING DOM 71250
27-1166 ZAIKOWSKI DOM 71147
27-1168 MARVELAND FARMS .71039
27-1173 RWC PW7-PLEASANT VILL 1 71155
Precambrian gneiss rock

19-0010 SPRING VALLEY| 72065
19-0236 MILLER 1 71522, .71522%*
19-0238 SEICKEL | 72716
19-0245 CALIFON 2 71787
19-0253 BATSON 234 RT 513 70881
27-1103 ROXBURY TWP WD {0 70906
27-1104 ROXBURY TWP WD 11 .70859
27-1120 SMITH DOM 71006
27-1145 ROXBURY § 71027
27-1154 GERNON DOM 71628
27-1155 VANCE 2 SPRING 0.70981
27-1159 ALLEN 1 SPRING 71158
27-1161 HIGGINS DOM .71659
27-1162 GOETZ DOM 71218
27-1171 FLYNN DOM 71813
27-1179 LOZAUSKAS DOM .70940
Station

mumber Surface water
01396220 STONY BROOK AT NAUGHRIGHT 0.71212
01396230 SB RARITAN RIVER NEAR LONG VALLEY 71127
01396185 SB RARITAN RIVER AT FOUR BRIDGES 71108
01396153 DRAKES BROOK TRIB 2 NEAR FLANDERS .71092
01396147 DRAKES BROOK NEAR FLANDERS 71045
01396160 DRAKES BROOK AT REGER ROAD 71036

*Aliquots of same sample.
**Duplicate samples.
***Samples from 1988, 1989.
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